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Dance of the Dead 


ANCE OF THE DEAD might en- 

title the front-cover picture this 
month, if we follow the suggestion of 
Verne W. Thompson, of Stamford, Conn., 
who took this picture of the aurora bore- 
alis display of August 12, 1939. In send- 
ing it to us, he writes: 

“There is an old Indian legend regard- 
ing this sky phenomenon which reads as 
follows (taken from Myths of the New 
World, by Daniel G. Brinton): ‘So the 
Eskimo of the distant north, in the long 
winter nights, when the Aurora bridges 
the sky, with its changing hues and arrowy 
shafts of lights, believes he sees the spirits 
of his ancestors clothed in celestial rai- 
ment, disporting themselves in the ab- 
sence of the sun, and calls the phenome- 
non the Dance of the Dead.’ 

“It was my wish to get some kind of 
an effect that would suggest the dance, 
and to me this picture does have this feel- 
ing. If you will hold it so the left-hand 
side is at the bottom, and use a little imagi- 
nation, a figure can be seen that appears 
to be dancing, and to me resembles very 
much what I would expect a spirit to 
look like. 

“IT made three exposures before the fig- 
ure moved enough to blur the picture. 
The best was about eight seconds at f/3.5 
on what is considered slow film, Eastman 
Plus X, which is rated at 50 Weston. No 
tripod was used, as in a case of this kind 
it can be a nuisance; I press the camera 
against a solid post or use the ground for 
more vertical shots, with a stone slipped 
under the camera to point it in the proper 
direction. 

“Most important, however, is always to 
have a film in the camera. My friends on 
this night all flocked over to my house on 
the run as they all knew of my interest in 
the sky, and principally because I have 
a fairly good 6-inch reflector that I built 
several years ago, but to my mind this 
was a night for the camera. I had taken 
several exposures, but my camera shutter 
wind, which also transports the film, 
didn’t feel just right and suddenly I 
realized I had no film in the camera. All 
I said was, ‘Well, that is that,’ just as if 
I had used up a roll, rushed into the 
house and hastily put in a film! 

“T use for all my pictures 35-mm., film 
and make my prints on chlorobromide 
paper, as this paper tones very nicely for 
brown or blue. The blue tone I like very 
much, as it is a kind of atmospheric blue 
and is made up and kept in stock in three 
8-ounce bottles of water, one containing 
50 grains of citric acid, one containing 
15 grains of gold chloride, and the third 
containing 50 grains of thiocarbamide. 
One ounce of each added to 10 ounces of 
water will tone a well-washed print in 
about 15 minutes. If the print is over- 
exposed at least 10 per cent, and under- 
developed, the contrast will be raised 
about 10 times in the finished print.” 

Mr. Thompson's 11 by 14 enlargement 
does convey the “atmospheric blue” he 
mentions, although this is lost, of course, 
in making the black-and-white cover pic- 
ture. 
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The Editors Note .. 


TELLAFANE was a great success 

this year. The enthusiasm of amateur 
telescope makers has not been lessened 
by the five-year lapse since they previ- 
ously gathered on Breezy Hill, near the 
thriving town of Springfield, Vermont. A 
three-day storm passed off just in time 
to assure good weather; Russell W. Por- 
ter was there; and more than 300 persons 
convened at the chalet-type cottage and 
turret-type telescope which give that spot 
a unique appearance fitting with its un- 
usual traditions. 

Stellafane is a convention without ses- 
sions. Everyone has ample time to con- 
verse with his fellow hobbyists and te 
make the acquaintance of all who come 
from far and near. The crowd is very 
heterogeneous, and includes those who 
like to sit and talk, those who like to 
stand and talk, and others who like to flit 
from telescope to telescope. At dusk, 
queues form for observations of the moon, 
which always manages to be near first 
quarter for Stellafane. Rarely does our 
satellite fail to appear for early-evening 


tests of the many telescopes of all ranges 
of size and type which dot that Vermont 
hillside. At the conclusion of the eve- 
ning’s talks—the “formal” part of the 
program —these same instruments are 
manned far into the night, many of them 
all night long if the observing conditions 
are perfect. 

The gastronomical interest is satisfied 
by a huge feast under open tents, topped 
off by corn-on-the-cob and pie-a-la-mode. 
(After the first visit to Stellafane, one 
goes easy on the first courses of the ban- 
quet in anticipation of these last two 
items.) The Springfield amateurs have 
lost none of their facility for handling the 
large crowd. Theirs is a voluntary under- 
taking, to be sure, but they deserve 
special expressions of gratitude for the 
heavy burden of paper work, planning, 
and physical labor which this event ini- 
poses on them each year. 

As darkness falls, everyone finds a seat 
on terrace, turf, or stone, and listens tu 
short talks by the notables present, led 

(Continued on page 17) 
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The Beauty and Mystery of the Northern Lights 


By W. Cart Rurus, University of Michigan 


KE BEAUTY and variety of forms 

and colors, quiet glows and illusive 

motions, bright concentrations and 
illuminations covering the entire sky, 
combine to make a great auroral dis- 
play one of nature’s grandest and most 
awe-inspiring extemporaneous — events. 
Spectators agree that artists cannot de- 
pict the lively beauty on a quiet canvas. 
Photesraphic plates may record details, 
but not the widespread grandeur. A 
colored motion picture of the entire sky 
on the inner surface of a hemispherical 
dome would be required to do faint jus- 
tice to this masterpiece of nature. 

The polar are with radial rays is the 
most common type. Variants occur, how- 
ever, such as incomplete or double arcs, 
some without rays, others with rays either 
radial or parallel. Magic beams and 
Hashes, alternately appearing and disap- 
pearing, arise usually from the north- 
ern half of the horizon. ‘TTremulous rays 
send pulses upward, probably real, with 
motions so rapid that they seem illusive. 
Sometimes there is even a peculiar cross 
motion. ‘The corona, or aurora glory, 
may appear merely as a whorl of light at 
the magnetic zenith, south of the north- 
ern observer's zenith, or it may be ac- 
companied by colored beams extending 
to all points of the compass. Irregular 
bands occasionally stretch across the sky 
from east to west, moving fitfully but 
majestically, usually toward the south. 

Various forms, including curtains, 
draperies, luminous clouds, diffuse glows 
and “merry dancers,” enhanced by min- 
gled tints of green, yellow, aurora orange, 
and deeper reds, sometimes with rapidly 
changing forms and colors, captivate the 
fortunate observers when nature puts on 
a special exhibition. 

Faint luminosities are nearly white; 
fairly bright ones are yellowish; other 
colors, especially green and red, also oc- 
cur guite frequently. ‘The colors of the 
rainbow seem inadequate to describe all 
the tints and shades seen by different ob- 
servers. [he following terms are gleaned 
trom various sources: red, blood red, fiery 
red, aurora red, red rose, damask rose, 
pink, rose pink, orange, crimson, bright 
crimson, deep crimson, carmine, brilliant 
carmine, gold, yellow, pale yellow, blue, 
green, bright green, dark green, emerald 
green, purple, soft purple, violet, white, 
creamy white, silvery white, silver gray, 
grayish-white, and, strange to relate, 
black is not lacking. Some displays at 
night cast shadows and others are suffici- 
ently luminous to be seen in the daytime. 

Auroras have also been heard, accord- 
ing to a number of reports, chiefly in 
high latitudes. The sound has been de- 
scribed as ‘‘a hissing, cracking, and rush- 
ng noise through the air, as if the largest 


fireworks were playing 6ff.”” Others use 
similar terms*~— a rustling noise, a crack- 
ling sound, a hissing or whizzing sound. 
And passing strange, auroras can not 
only be seen and heard, but also smelled, 
according to accounts given by travelers 
in Norway. One such is quoted in Auro- 
rae and Their Spectra, by J. Rand Cap- 
ron, from its source, the Arctic Manual. 
An “aeronaut, descended on a mountain 
in Norway 1300 metres high,” observed 





a brilliant aurora, accompanied by “an 
incomprehensible muttering . . . ; when 
this ccased he perceived a very strong 
smell of sulphur, almost suffocating him.” 

It remains for someone to taste the 
aurora. Perhaps it has been felt, as some 
electrical experiments have been more-or- 
less successful. Some people may have 
experienced it with a sixth sense, but a 
scientist is limited to five. 

Not every aurora displays all of the 


An auroral display observed on the coast of Maine, and painted in oil by 
Howard Russell Butler. Courtesy, American Museum of Natural History. 
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The sun on July 30, 1946, photographed by Mrs. L. T. Day at the U. S. Naval 


Observatory. 


An enlargement of the huge group is on page 11. 


Photos of 


these spots were also sent in by William Henry and the 
Reverend William M. Kearons. 


various classified types, but occasionally 
a very unusual one exhibits many forms 
during its development. The usual order 
of the phenomena follows: glows, arches, 
rays, luminous clouds, flashes, curtains, 
coronas, bands. 

Many theories of the cause of the au- 
rora have been proposed since the co- 
horts of Tiberius Caesar rushed presum- 
ably to the aid of flaming Ostia, only to 
find that the sky was ablaze, and Seneca 
described the various types of celestial 
fire. From our 20th-century pinnacle, we 
look back with poorly concealed amuse- 
ment at some attempted explanations, 
which we kindly omit. Halley proposed 
the circulation of magnetic effluvia of the 
earth from one pole to the other. Euler 
advocated that luminous particles of the 
earth’s atmosphere were driven to. great 
heights by the light of the sun. Benjamin 
Franklin, whose kite captured electricity 
from a flash of lightning, attributed the 
aurora to electrical fire kindled as vapors 
of the tropics passed to the polar regions. 

Many solar phenomena are closely re- 
lated to sunspot activity and vary with 
its 11-year periodicity, for instance, the 
latitude of spots, the number of faculae, 
flocculi, and prominences, the form and 
activity of the sun’s corona, and the in- 
tensity of solar radiation. | Numerous 
terrestrial phenomena also fluctuate with 
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solar activity. Sir William Herschel is 
credited with the first correlation of this 
nature, sunspots and the price of corn in 
England. Many correlations have been 
found — with or without physical signi- 
ficance — magnetic disturbances, radio 
reception, temperature, rainfall, growth 
of trees, height of water in the Great 


Lakes, financial depressions, sale of rab- 


bit pelts in Canada, and the return of 
songbirds in the spring in France, in- 
cluding the early coo of the cuckoo. 





Northern and southern lights are here 
included, as their frequency and intensity 
follow solar activity very closely, includ- 
ing even minor fluctuations. 

The last sunspot maximum, which was 
unusually flat and prolonged, was ac- 
companied by many extraordinary auro- 
ras from 1937 to 1941. (See the front 
cover.) ‘This year, auroral displays have 
becn generally on the increase as we ap- 
proach another spot maximum. [he most 
spectacular northern displays are more 
frequent in Canada than in the northern 
part of the United States, and are rarely 
seen in lower latitudes. Auroras are 
more numerous in March and September, 
when the earth is more directly opposite 
zones of the sunspots, and there is some 
evidence that they are more numerous 
before midnight than afterward. 

The sun is a large magnetized sphere 
with its north magnetic pole near its 
north pole of rotation; the latter is 
turned toward the earth in September. 
The general field intensity is about 50 
gausses. The earth is also a magnet with 
its pole at present on Sverdrup Island in 
northern Canada and a field intensity 
about 1/100 as great as the sun’s. Sun- 
spots, however, develop magnetic fields 
of much higher intensity, frequently 
4,000 or 5,000 gausses, occasionally as 
high as 20,000 or more. Large cranes 
for moving scrap iron utilize magnets 
with intensities of several thousand 
gausses capable of lifting a ton or more; 
but the most powerful, however, rarely 
equal one third the force of the strongest 
sunspots. These intense fields are the 
ones associated with magnetic storms on 
the earth, which disturb the compass, 
telegraph instruments, radio reception, 
and have a part at least in the production 
of auroral displays. 

A sunspot is a-violent whirlwind in 
the solar atmosphere. As the gases rush 
upward to a region of lower pressure 
they expand and cool, forming the dark 
central umbra, which large 
enough to engulf hundreds of planets 
the size of the earth. The outward mo- 


is often 





An impression of the auroral corona of July 26th, drawn by Edgar M. Paulton. 
Accounts of this display are given on page 11. 
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tion of the whirling gases at low altitudes 
decreases the pressure at the center, facili- 
tating ionization — the release of elec- 
trons from atoms. These electrons and 
possibly other electrified particles carried 
around by the vortical motion constitute 
electric currents spiraling upward like 
a current following a coil of wire. At 
right angles to the electric current is 
produced a strong magnetic field. We 
might liken this action to that of an in- 
verted dynamo. 

At the time of spot disturbances on 
the sun, the intensity of its radiation in- 
creases, Sometimes as much as 10 per cent, 
with a larger relative increase in the 
ultraviolet. Also, the sun emits streams 
of electrified particles including swiftly 
moving electrons (unit negative charges 
somewhat resembling cathode rays), and 
it is quite probable that positively charged 
particles are also emitted. 

The 25-hour delay after an active 
spot the solar meridian, well 
marked in the case of magnetic storms 
on the earth, indicates a speed of about 
1,000 miles a second, if the particles are 
emitted radially from the spot. Light 
travels from the sun to the earth in 
about 8 1/3 minutes, so the 25-hour de- 
lay seems to eliminate light rays as the 
chief factor in electromagnetic disturb- 
ances which are associated with aurorae. 

At the McMath-Hulbert Observatory 
a’ motion picture was made showing that 
the head of a prominence was actually 
ejected from the sun. At a height of a 
million kilometers, it was ascending with 


728 kilometers 


crosses 


the enormous velocity of 
which exceeds the sun’s velocity 
of escape. ‘The velocity had been in- 
creased by several sudden accelerations, 
inother of which would have given it a 
greater than 1,000 miles per sec- 


1 second, 


speed 
ond, 
Stoermer holds that cathode rays (elec- 
are shot out from the sun, and 
probably positive rays also. Lindemann 
suggests that expelled hydrogen atoms 
are ionized at the extremely low pressure 
tar from the sun, producing both protons 
and electrons. Swann proposes in con- 
with radiation the 
earth’s atmosphere that singly charged 
helium atoms come from the outside. He 
also maintains that the growth of a 
magnetic field in a rapidly developing 
sunspot region ‘“‘could give to a charged 
particle of electronic mass an energy 
comparable to 10 billion volts.” 
Recalling that the earth is a magne- 
tized sphere, its magnetic field acts as a 
lens on the parallel alpha and beta rays 
coming from the sun. So, even before 
these rays enter our atmosphere, they are 
bent toward a converging point and are 
drawn in along the earth’s lines of mag- 
netic force. The auroral streamers are 
ilong these trajectories, and, with the 
iid of perspective, converge in a whorl 
light, the auroral corona, just south 
the zenith. ‘The lower ends of the 
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On September 26, 15‘0. this aurora 

was observed in Cana’a in the James 

Bay region. The lower pcture is of 

the aurora in the zenith. Photo by 
the editors. 


streamers are about 60 miles high or less. 


In higher latitudes, occasional streamers 


have been observed at altitudes of 500 


4 y) miles. Electrons with energies 


of 100 million volts would hit the earth 
at a maximum distance of 17 degrees 
from the magnetic pole; with two billion 
volts, at a distance of 40 degrees. 

‘The maximum frequency of the aurora 
borealis is at about 60° north latitude 
in North America and about in 
Europe. It is interesting to note that 
the zone of maximum auroral frequency 
is centered not at the earth’s magnetic 
pole but at a point where the needle is 
vert cal, neglecting minor irregularities. 


7O 


‘The luminous are in the north in the 
direction of the earth’s magnetic meridian 
is attributed to a built-up positive field 
more-or-less static. ‘The flashing lumi- 
nosity of the aurora is also an atmospher- 
ic phenomenon. Perhaps an analogy will 
be helpful. An electric spark will not 
jump across the gap until there are sufh- 
cient electrons or ions in the intervening 
space. The chain lightning from electri- 
fied clouds will not discharge to the 
earth until a path in the atmosphere, 
usually sinuous, is sufficiently ionized to 
make it conductive. Ball lightning, 
beaded lightning, rocket lightning, and 
sheet lightning are somewhat similar. 

Let us add the expression, auroral 
lightning, to call attention to the im- 
portant role :onization of the upper at- 
mosphere plays in this luminosity. It 
seems quite probable that the increased 
intensity of solar radiation at the time 
of that of 
extremely short wave lengths, facilitates 
the process of the ionization of atoms. 
This is quite similar to the well-known 
a spark that will 


not discharge under given conditions in 


sunspot activity, especially 


photoelectric effect 


cluding a constant voltage will jump 


(Continued on page 18 





Wire model showing paths of electrified particles from the sun which cause the 
aurora, made by Carl Stoermer, at the Institute for Theoretical Astrophysics, 


Oslo, Norway. 


Photo by Clyde Fisher. 
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LUNAR AURORAS 


Professor Mohd. A. R. Khan, of 
Hyderabad, India, has offered a sugges- 
tion (Popular Astronomy tor June) for 
a decisive test on whether or not the 
moon has any atmosphere. “/f there be 
any appreciable atmosphere on the 
moen, on account of its very tenuity it 
would give rise to auroral phenomena 
over that portion of the lunar surface 
that is lighted up by earthshine.” Of 
course, he grants it would be asking too 
much actually to observe auroral stream- 
ers and other such displays. He sug- 
gests, however, that a study of the spec- 
trum of earthshine on the moon might 
reveal the presence of the stronger of 
the forbidden lines of oxygen and nitro- 
gen characteristic of auroras. ‘To avoid 
confusion between lunar and terrestrial 
auroral light, simultaneous spectra of 
neighboring regions of the sky should 
also be obtained. 

Professor Joseph Kaplan, physicist at 
the University of California at Los An- 
geles, who is a world authority on au- 
roral spectra, supports and enlarges upon 
Professor Khan’s suggestion. He adds 
that direct photographs made with infra- 
red-sensitive plates and filters would 
record the auroral band at 15,000 ang- 
stroms, due to ionized nitrogen. Varia- 
tions in such photographs should reveal 
the aurora’s presence; they would re- 
quire shorter exposure times and would 
be easier to obtain than the correspond- 
ing spectra. 





GERMAN PUBLICATIONS 


Reports are beginning to appear on the 
productive astronomical activities during 
the war years in Germany and occupied 
countries as well as on the destruction of 
observatories and equipment. In a re- 
cent issue of Popular Astronomy, Pro- 
fessor Gerard P. Kuiper, of Yerkes Ob- 
servatory, gives a detailed account of his 
findings during a tour of German observ- 
atories from April to September, 1945. 
All astronomers will want to consult 
the bibliography he gives to learn of 
contributions in their respective fields, 
although Dr. Kuiper’s bibliography in- 
cludes some material already circulated 
by the Committee for the Distribution 
of Astronomical Literature. 

Solar research was the most conspicu- 
ous branch of study, partly because of its 
application to the forecasting of iono- 
spheric conditions. “The Fraunhofer In- 
stitute was organized for such purposes 
and was to serve as a clearinghouse for 
solar data obtained at other stations. 
Four Alpine observatories were erected 
for the study of the corona. Plans had 
been made to use a V-2 rocket for pure 
research, including the measurement of 
sunlight in the far ultraviolet at high 
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NEWS NOTES 








By Dorrit HoFFLeEItT 








altitudes. “his equipment was ready in 
July, 1944, but then the scientists did 
not succeed in getting their promised V-2 
rocket. Similar experiments are now 
being attempted in this country. 


AFTER SIX YEARS 


Recoating aluminized mirrors is not 
necessary as often as resilvering used to 
be. ‘The mirrors of the McDonald Ob- 
servatory 82-inch had originally been 
aluminized by Dr. R. C. Williams, of 
the Michigan Observatory, in 1936. 
Last November, Dr. Williams visited 
McDonald as a consultant to advise on 
the aluminizing technique with the large 
aluminizing chamber completed by Dr. 
\W. A. Hiltner. The secondary mirrors 
were all recoated. The large mirror, 
however, after cleaning, proved to be in 
such excellent condition that realuminiz- 
ing can be postponed for at least another 
year. 





PERPETUALLY 
OBSERVABLE COMETS 


Comet Oterma has been observed 
within a month of being at aphelion, 
the point in its orbit most distant from 
the sun. It was located by Dr. G. Van 
Biesbroeck, of Yerkes Observatory, with 
the 82-inch McDonald reflector. This 
comet was originally discovered by a 
Finnish woman astronomer just three 
vears ago. It now shares with Comet 
Schwassmann-\Wachmann, discovered in 
1925, the distinction of being visible 
from the earth through its entire course 
around the sun. Only the largest tele- 
scopes can pick up these comets at their 
greatest distances. 





ECLIPSE EXPEDITION 


From Star Dust, publication of the 
National Capital Astronomers, we learn 
that Leo Scott, president of that society, 
has been assigned to assist Dr. Irvine C. 
Gardner, of the National Bureau of 
Standards, with the corona cameras at 
the solar eclipse in Brazil next May. 

The National Geographic Society- 
Army Air Forces eclipse expedition will 
be organized and financed largely by 
the National Geographic Society. ‘The 
Air Corps will transport all personnel 
and equipment to Brazil. The Bureau 
of Standards will participate in the sci- 
entific expedition, as will Georgetown 
College Observatory. The U.S. Naval 
Observatory is not taking part. 

Star Dust further reports that Father 
Paul J. McNally and Father Francis 
J. Heyden, of Georgetown, will en- 
deavor to determine the times of the 
contacts by means of multiple-exposure 
photographs. ‘They will use a 5-inch 
visual telescope with two 3-inch Ross 


lenses on the same mounting, one of 63 
inches focal length, the other, 21 inches. 
While he is in the Southern Hemisphere, 
Father Heyden also hopes to photograph 
the southern Milky Way in red and 
blue light. 





MORE TIME SERVICE 

Science Service reports that requests 
for more frequent time signals than the 
standard four a day had been received at 
the Naval Observatory from astrono- 
mers, electric power companies, naviga- 
tors, and industry. Hence, since August 
Ist, accurate time is now being radioed 
on short wave every second hour on the 
odd hour (EST) from the Navy’s sta- 
tion at Annapolis. 





ANOTHER NOVA REPEATS 


Harvard Announcement Card 760 
states that in a letter received from Kurt 
Himpel, of Heidelberg, Germany, a 
second rise to maximum of Nova Sagit- 
tae 1913 is reported. On the night of 
June 28th, Mr. Himpel observed a 
rapid increase of 2.6 magnitudes. 
Heidelberg observers noted a maximum 
magnitude of 8.0, after which the nova 
immediately began a steady decline to 
magnitude 10.4 (visual) on July 25th. 

This rise to maximum has been con- 
firmed by Mrs. Margaret W. Mayall 
by examination of Harvard patrol 
plates. The nova was not visible on a 
plate of June 27th, but was magnitude 
8.9 (photographic) on June 28th, 7.8 on 
the 29th, and 8.2 on July 2nd. ‘The 
latest photographic observation was mag- 
nitude 11.8 on July 27th. 





S. R. M. TO MEET 

Meteor Crater, Ariz., and the Ari- 
zona State College at Flagstaff will be 
the sites for the ninth meeting of the 
Society for Research on Meteorites, Sep- 
tember oth and roth. Any person inter- 
ested in meteoritics is invited to attend 
the sessions, which begin on Monday, 
September 9th, 9:00 a.m., at Flagstaff. 
The Tuesday sessions will be at the 
crater. 





A TALK ON ROCKETS 
Dr. J. A. Hynek will speak on 


“Rockets and Interplanetary Travel’ 
at the guest nights of Perkins Observa- 
tory, Delaware, Ohio, Thursday and 
Friday, September 12th and 13th. The 
program begins at 8:00 p.m. As ac- 
commodations are limited to 140 persons 
each evening, application for guest cards 
should be made to Perkins Observatory, 
stating the night and the number of 
tickets desired. ‘The lecture will be 
given whether the evening be clear or 
cloudy. If weather is unfavorable, a 
complete demonstration of the large 
telescope will be substituted for ob- 
serving of the sky. 
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HIS IS THE STORY of a great 
triumph of mathematics, the story 
of the perseverance of two great 
minds until they finally had arrived at 
the solution of a mighty puzzle of nature. 

Besides the earth, which they did not 
suspect of being a planet, the ancients 
knew but five of those wanderers of the 
sky — the ones visible to the naked eye: 
Mercury, Venus, Mars, Jupiter, and 
Saturn. It was 172 years after Galileo 
used the telescope astronomically that 
man first knew another planet. In 1781, 
William Herschel, then an amateur as- 
tronomer, perceived an object which 
moved among the stars. He first thought 
it to be a comet, but later it was recog- 
nized as a new planet. He named it 
Georgium Sidus, after his sovereign, 
George III, but in time this planet came 
to be known as Uranus. It was soon dis- 
covered that Uranus had been seen before 
but that its planetary nature had not 
been recognized. In fact, the great Eng- 
lish astronomer, Flamsteed, whose work 
was described in Sky and Telescope last 
month, had observed it about a century 
prior to its discovery. ° 

There were, in all, 19 prediscovery 
observations of Uranus, so astronomers 
were able to compute an orbit for the 
new planet, and, under all the orthodox 
rules, the planet was to follow that orbit. 
But no matter how the computations 
were varied to allow for this and that, 
Uranus failed to keep to its predicted 
path. These errors were very small, it 
is true, but by 1844 the discrepancy had 
increased to two minutes of arc, or about 
1/15 of the apparent diameter of the 
moon. Every allowance had been made 
in the orbit calculations for the pull of 
the known planets, and especially for 
the big ones, Saturn and Jupiter. It was 
generally believed that Newton’s laws 
would hold well beyond the known limits 
of the solar system, although this was 
to be the first real test. If Uranus were 
behaving according to the law of gravita- 
tion, there should be no such deviation 
between its observed and predicted po- 
sitions. 

Because Uranus seemed to accelerate 
in its orbit between the time of its dis- 
covery in 1781 and 1822 and thereafter 
seemed to be retarded, it began to appear 
that in the depths of space was another 
body, an unseen member of the sun’s 
family, which was pulling Uranus from 
its normal path. But the problem of 
ascertaining the position of such a hypo- 
thetical planet was a tremendous one for, 
among other things, it practically meant 
determining the mass and distance of 
the body just from its gravitational pull. 
According to Newton’s universal law, 
every particle of matter in the universe 
attracts every other particle with a force 
that is directly proportional to the prod- 
uct of their masses and inversely pro- 
portional to the square of the distance 
between them. ‘Thus, a body four times 
as massive as a second body but twice 








A corner of the Berlin map which was used by Galle and D’Arrest in searching 
for Neptune on September 23, 1846. Illustration, courtesy N. A. Mackenzie. 


A CENTENNIAL 
Discovery al Neptune 


By Leo MATTERSDORE 


Amateur Astronomers Association, New York 


as tar from a third body would attract 
that third body as much as the second 
would. 

Many other factors had to be con- 
sidered, so it is evident that the problem 
was a really complicated one. Only two 
men who undertook it had the skill and 
fortune to complete the problem. These 
were John Couch Adams, of England, 
and Urbain Jean Joseph Leverrier, of 
France. Independently they tackled this 


1822 








Prediscovery positions of Neptune show 

how it affected the speed of Uranus in 

its orbit from the time of that planet’s 
discovery in 1781. 


gigantic problem and history records that 
they both succeeded, although the calcu- 
lations of one were pigeonholed and 
credit for a time went only to the other. 

We must, however, give acknowledg- 
ment to the efforts of Alexis Bouvard, 
who in 1820 had drawn up a new orbit 
tor Uranus based only on its positions 
since the discovery date; to the Reverend 
T. J. Hussey, who in 1834 attempted 
unsuccessfully to calculate the unknown 
planet’s position; and to the famous Ger- 
man astronomer, F. W. Bessel, who in 
1840 started on the problem but was de- 
terred by illness until his death in the 
very year of Neptune’s discovery. 

In 1841, when Adams was 22 years 
old and a student in St. John’s College, 
Cambridge, he resolved to attack the 
problem of the then unexplained irregu- 
larities in the motion of Uranus as soon 
as he received his degree. He obtained 
his first solution in 1843; other solutions 
came later, and by the fall of 1845 he 
was ready to put his figures to the test. 
Although Cambridge itself had the best 
instrument for the search (a refractor 
of 11% inches aperture), Professor J. 
Challis of Cambridge sent Adams to see 
Sir George Airy, the Astronomer Royal, 
at Greenwich. Adams did go to 
Greenwich, but he did not see Airy. 
Once that gentleman was not in, then he 
was at supper and did not care to be 
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John Couch Adams (1819-1892). 


disturbed, and so on. Adams left a note 
for Airy and this Airy acknowledged, but 
with a sidetracking question about the 
error in the radius vector of Uranus. 
Adams, however, was of too retiring a 
nature and instead of keeping after the 
Astronomer Royal, he let matters lag. 
Airy, himself, seems either not to have 
been sufficiently interested, or he may 
have believed the Greenwich telescopes 
to have been inadequate to verify Adams’ 
work by observation. Even the fact that 
Dawes, an English astronomer, noted 
Adams’ papers in Airy’s possession did 
not help. Dawes asked Lassell, who had 
a large reflector and was later to dis- 
cover Neptune’s only satellite, to search 
tor the planet, but Lassell was ill and 
the letter was accidentally burned. 

When Airy finally wrote Challis to 
look for Neptune, in July, 1846, Challis 
did so, but did not possess up-to-date 
charts of the region. We now know that 
he did see Neptune on two different oc- 
casions, August 4th and 12th, over a 
month before it was actually recognized 
and discovered, but he passed over it each 
time. Since his charts were inadequate, 
he used the old and laborious method 
of noting the positions of the stars in 
the field of his telescope and then, by 
looking again a few nights later, deter- 
mining if any had moved. Challis evi- 
dently did not compare his observations 
with sufficient care to note that one of 
the stars he saw did move. 

Leverrier, born in 1811, was a pro- 
fessional astronomer. In the summer of 
1845, after Adams had practically fin- 
ished his computations, Leverrier inde- 
pendently tackled the problem of finding 
the elusive body. Between the fall of 
1845 and the summer of 1846 Leverrier 
submitted three papers to the French 
Academy. In these he showed that only 
a planet beyond Uranus could be re- 
sponsible for its perturbations, and on 
August 31, 1846, in his third paper, he 
gave the elements of the planet’s orbit 
and established the position it should 
then have in the sky. 

Public interest was growing by leaps 
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and bounds and on September 10, 1846, 
Sir John Herschel, in an address before 
the British Association, stated with refer- 
ence to the yet undiscovered planet: “We 
see it as Columbus saw America from 
the shores of Spain. Its movements have 
been felt trembling along the far-reach- 
ing line of our analysis with a certainty 
hardly inferior to that of ocular demon- 
stration.” In less than two weeks the 
“ocular demonstration” was an _ estab- 
lished fact. 

Knowing that the observatory at Ber- 
lin possessed a new chart of the region 
where the planet was expected to be 
found, Leverrier wrote to the chief as- 
sistant of the observatory, Johann Gott- 
fried Galle (who lived until 1910), and 
asked him to look for the new planet 
at ‘a point on the ecliptic in the con- 
stellation of Aquarius, in longitude 
326°.” There, he said, Galle would find 
“within a degree of that place a new 
planet, looking like a star of about the 
ninth magnitude, and having a _ percep- 
tible disk.’ Galle received the letter on 
September 23, 1846, and, unlike Airy, 
he lost no time in verifying the data 
sent to him. 

That night Galle, having received the 
consent of Johann Franz Encke, the 
director of the observatory, turned his 
telescope to the place in the heavens di- 
rected by Leverrier. (One version of 
the story is that the famous Encke did 
not think the matter more important 
than celebrating his birthday.) No object 
in the field of view presented a disk. An 
assistant, D’Arrest, who had offered to 
aid in the search, checked on one of the 
new charts the stars: which Galle re- 
ported seeing through the telescope. Of 
nine objects in Galle’s field of view, 
eight were stars and the ninth was Nep- 





Urbain Jean Joseph Leverrier (1811- 
1877). 


tune, within a degree of the spot com- 
puted by Leverrier. ‘The object was 
kept under observation until after mid- 
night, but it showed no detectable mo- 
tion. The next night the strange object 
was seen to have moved from its position 
ot the previous evening. ‘he new planet 
had been found! It was perhaps the 
greatest achievement of mathematics as 
applied to astronomy, and it was a sub- 
stantial verification of the theory of uni- 
versal gravitation. 

It is said that Leverrier, astronomer 
though he was, in the exactly 31 years 
which he lived after Neptune's discov- 
ery (he died September 23, 1877), never 
once looked at or saw the planet he had 
helped to find. As Adams’ position was 
nearly as accurate as Leverrier’s, these 








Le 
2, 
iA 





— 





This schematic diagram of the solar system, drawn to scale, shows the encrmous 
relative size of Neptune’s orbit. 
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two mathematicians, a Frenchman and 
an Englishman, are today equally recog- 
nized as the discoverers of Neptune. 
The orbit of Neptune is not that com- 
puted by either Adams or Leverrier, and 
many students have tried to show that 
it was a happy accident that the planet 
was found so close to the spot designated 
by these first predictions. Controversy 
on this matter is based on the fact that 
both computers used Bode’s law of plan- 
etary distances from the sun. If you 
write a series of the following numbers, 
O, 3, 6, 12, 24, 48, and so forth, and add 
4 to each of these, you obtain the num- 
bers: 4, 7, 10, 16, 28, 52, and so forth. 
If the earth’s distance is taken as 10, 
the other numbers represent the dis- 
tances of the planets from the sun, in- 
cluding the asteroids as one planet. ‘This 
so-called law holds nearly for each planet 
until we get to Neptune, where it breaks 
down. Bode’s law would place Neptune 
at about 39 instead of 30 astronomical 
units from the sun. Although Adams 
and Leverrier did use Bode’s law, Rus- 
sell, Dugan, and Stewart point out that 
while the available data and the methods 
of solution used were not sufficient to 
predict the planet’s position far into the 
past or the future, they were good 
enough to give very close approximations 
to Neptune’s distance and direction from 
the sun “during the time covered by the 
bulk of the observations.” Incidentally, 
a recent theory by Weizsaecker concern- 
ing the origin of the solar system pro- 
poses a reason for Bode’s law, hitherto 
considered, Just a strange coincidence. 
Neptune revolves around the sun in a 
nearly circular orbit in a_ period of 
slightly less than 164.8 vears, whereas 
Leverrier had predicted the period as 
217 years. Its meanm distance from the 
sun is about 2,796,600,000 miles. At 
this distance, sunlight is four hours old 
when it reaches the planet. On Neptune 
the sun’s light has only 1/900 its bright- 
ness on the earth, but the planet appears 


to us as an object of magnitude 7.7, 


brighter than Leverrier had expected. 
The diameter of Neptune is about 





Neptune and its satellite. 
iS overexposed considerably. 
Observatory photograph. 


The p!anet 
Yerkes 


31,000 miles, so that it is a bit smaller 
than Uranus. Within a month after it 
was discovered, Lassell found its one 
satellite, named Triton. The motion of 
this moon is retrograde, that is, it re- 
volves around the planet in a direction 
opposite to the direction of revolution 
around the sun. The rotation of Nep- 
tune itself, however, is direct, requiring 
about 16 hours. ‘The plane of its equator 
is inclined about 29 degrees to the 
planet’s orbit; the orbit of Triton is in- 
clined about 20 degrees to the planet’s 
equator, 

Neptune, too, did not keep to its pre- 
dicted orbit, and further unexplained 
differences developed in the positions of 


Uranus and some other planets. <Al- 
though the differences were much 
smaller than Leverrier and Adams had 
to work with, Percival Lowell, in 1915, 
published the results of a detailed investi- 
gation of this new problem, and stated 
that he believed a_ trans-Neptunian 
planet existed at approximately 45 times 
the distance from the sun that the earth 
is. In 1930, 84 years after Neptune's 
discovery, Pluto was discovered, but it 
is still doubtful whether or not it is the 
planet Percival Lowell sought. However, 
it was discovered at the observatory he 
founded at Flagstaff, Ariz., and the ini- 
tials of his name appear as the first two 
letters in Pluto and comprise its symbol. 





ASTRONOMICAL ANECDOTES 


QUIZ WINNERS AND THE HORIZON MOON 


HE FOUR-QUESTION QUIZ 

given here in June brought many 
interesting replies. All four correct 
answers were given by Miss Kyle M. 
Petersen, St. Paul, Minn.; Miss Helen 
M. Stephansky, Jamaica Plain Nlass.; 
and Joseph Ashbrook, Cambridge, Mass. 

Prizes were offered for three of the 
four answers, and C. W. Adams oi 
Norfolk Mlansions, London, England, 
Franklin W. Smith of Boston, Mass., 
Berge ‘Tatian of New York City, and 
Robert Lee Stimmei of Lima, Ohio, 
qualify er rts score. Ere this issue is 
distr bured, all seven of these corre- 
spe dents will have received the prom- 
ica rewards. 

Until this moment — it’s Hiroshima 
Day, 1946 — I didn’t realize that there 
were seven prize winners. ‘The mystic 
number, 7, has been running through 
my mind, recently, as I realize that the 
seventh year of my doing of this column 
will soon be coming to an end. I 
might suggest to the editor that any one 
of the three four-answer folks of the 
first paragraph would be a_ reasonable 
choice as a successor. 

I tossed in a very informal question 
about opinions about the apparently en- 
larged moon at the horizon and found, 
to my amazement, that many amateurs 
do not appreciate the fact that it is a 
complete illusion. I received several 
letters telling me that the earth’s at- 
mosphere is responsible, because it en- 
larges the moon. ‘This is not true, of 
course. ‘he earth’s atmosphere refracts 
the light from an object (such as the 
upper or lower edge of the moon) 
in such a way as to “lift” it. The 
lower the body is in the sky, the more 
it is lifted; the lower edge of the 
moon is lifted more than the upper 
edge, so the moon appears flattened. 
The left-to-right (horizontal) dimension 
is not changed by the refraction. of the 
atmosphere. “Those who wrote to me 
incorrectly had better go back and read 


their text references on refraction a little 
more slowly. 

Dr. Thomas T. Jones, of Durham, 
N. C., who almost made it, in the quiz, 
suggests that the correct explanation of 
the illusion is given on pages 101-102 of 
Fred L. Whipple’s Earth, Moon and 
Planets (one of the Harvard Books on 
Astronomy). He is right, although this 
is, as Dr. Whipple explains, only half 
the answer. 

When the moon is rising or setting, 
it is a little less than 4,000 miles farther 
from us than when it stands highest in 
the sky. It then should appear smaller 
when it is close to the horizon, but it 
doesn’t. However, it actually does have 
a smaller apparent diameter or angulat 
diameter, as can be shown by instrumen- 
tal measurement. But the eve deties the 
result of measurement, and insists that 
the rising or setting moon is larger than 
the culminating moon. 

Dr. Edwin G. Boring, Harvard 
University psychologist, has recently re- 
examined this problem, coming to the 
conclusion that it is a psycho-physiologi- 
cal phenomenon. ‘The human eye has 
a strange quirk that produces the ap- 
parent enlargement of the horizon moon. 
Objects that are directly in front of the 
eves appear larger than objects of the 
same size that are located so that the 
eves must be lifted to see them. 

In other words, an observer lying on 
a slanted board, so he can look directly 
at a high moon, will see it as large as 
the horizon moon, viewed when the ob- 
server stands on his feet. ‘This has been 
tested by actual experiment and has been 
found to be true. ‘The human eye-and- 
brain combination is responsible. 

Look at a horizon moon and note that 
it is enlarged. It appears tremendous. 
Now raise the hand and frame the moon 
between thumb and forefinger; the moon 
shrinks at once. Another way to do it is 
to look at the horizon moon in a mirror. 


(Continued on page 18) 
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THIS MONTH’S MEETINGS 


Chicago: The Burnham Astronomi- 
cal Society will hold its regular meeting 
in the Chicago Academy of Sciences 
Auditorium at 8:00 p.m. on Tuesday, 
September 10th. Dr. Oliver J. Lee, 
director of Dearborn Observatory, will 
present the well-known astronomical 
motion picture, “Looking Through 
Great Telescopes.” 

Cincinnati: At the meeting of the 
Cincinnati Astronomical Association on 
Friday, September 13th, Dr. Sidney W. 
McCuskey, of the Warner and Swasey 
Observatory, Cleveland, will lecture on 
“The Milky Way.” The meeting is 
held at the Cincinnati Observatory, at 
8:00 p.m. 

Detroit: On Sunday, September 
15th, the Detroit Astronomical Society 
will meet at Wayne University, at 3:00 


Amateur Astronomers 


p.m. William Schultz, Jr., of the Cran- 
brook Institute of Science, will discuss 
“Atomic Energy and the Atom Bomb.” 


Geneva, Iil.: At the September 15th 
meeting of the Fox Valley Astronomical 
Society an astronomical quiz will be 
conducted, and there will be observations 
of the Milky Way. ‘The time and 
place ot this meeting are to be an- 
nounced. 


Indianapolis: “Clusters and Nebu- 
lae” will be discussed by Dr. W. A. 
Cogshall at the September Ist meeting 
of the Indiana Astronomical Society, 
which meets at Odeon Hall at 2:15 p.m. 


Kalamazoo: On September 14th, at 
the regular meeting of the Kalamazoo 
Amateur Astronomy Association, Wil- 
liam Persons will speak on ‘The Tides.” 
The meeting is at the home of Dr. 
H. R. Cobb, 3319 Knox Avenue. 





Cranbrook Exhibit Awards 

A final tabulation of the prize win- 
ners in the exhibit at the Fourth Na- 
tional Convention of Amateur Astrono- 
mers at Cranbrook, July 5-7, 1946, has 
been announced. 

Class 1. Amateur-made _ telescopes: 
First prize, Joseph P. Gillis, Martin’s 
Ferry, Ohio. Second prize, Don C. 
Jardine, Chicago, III. 

Class 2. Photographs of amateur- 
made telescopes: First prize, Dr. Henry 
E. Paul, Norwich, N. Y. Second 
prize, L. Strum, St. Petersburg, Fla. 

Class 3. No entry; no prize. 

Class 4. Telescope parts and acces- 
sories, amateur-made: First prize, G. F. 
Spracklin, Windsor, Ontario. Second 
prize, Clayton F. Howe, Decatur, Mich. 

Class 5. Astronomical photographs 
taken with amateur telescopes. First 
prize, Dr. Henry E. Paul, Norwich, 
N. Y. Second prize, L. Strum, St. 
Petersburg, Fla. 

Class 6. Miscellaneous: First prize, 
Agnes Hastings, Philadelphia, Pa. Sec- 
ond prize, Dan Hazeltyne, Detroit, 
Mich. 





Navigation Journal 


The journal of the Institute of Navi- 
gation is now published quarterly, in 
March, June, September, and Decem- 
ber of each year. The latest issue of 
Navigation is for June, 1946, Volume 1, 
Number 2. It contains 20 pages within 
its covers, in two-column format with 
ample illustrations and diagrams. 

The contents of this new popular 
journal reflect the wide range of sub- 
jects comprised by current navigation 
practice and theory. It is notable that 
two of the authors in the June issue 
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are astronomers: Dr. Samuel Herrick, 
of the department of astronomy at 
U.C.L.A., writes on “Instrumental 
Solutions in Celestial Navigation,” and 
Dr. Robert S. Richardson, of Mount 
Wilson Observatory, discusses Captain 
Thomas Hubbard Sumner, this articie 
being a reprint from the Pudlications ot 
the Astronomical Society of the Pacific. 
The other articles in this issue are en- 
titled: ‘‘Aerologation,” ‘Interpretation 
of the Celestial Line of Position,” and 
“Accuracy of Position Finding Using 
Three or Four Lines of Position.” 

Membership in the Institute of Navi- 
gation is open to all persons interested 
in navigation or related arts and sci- 
ences. ‘The annual dues are $5.00, and 
include a subscription to Navigation. 
Principal headquarters of the Institute 
are at the University of California, Los 
Angeles 24, Calif. 





Kalamazoo Activities 


The Kalamazoo Amateur Astronomy 
Association was organized in 1936 
by a small group of men and women 
interested in astronomy. We now have 
52 members, and meet in private homes 
nine months of the year, one meeting 
per month. About 10 of our members 
have their own telescopes and more are 
being built. One member has made six 
instruments, from 3-inch up to 12%- 
inch. We have speakers from neighbor- 
ing colleges, and our own members take 
part in our programs. 

Our vice-president, Clayton F. Howe, 
won second prize on his turret eyepiece 
at the Cranbrook convention. We are 
looking forward to being a member of 
the Amateur Astronomers League. 


Mrs. GeorGe NEGRENSKI, secretary 


2218 Amherst Ave. 
Kalamazoo, Mich. 





Central High School 
Planetarium 


The first projection planetarium for 
high-school use in this country will be 
housed in the new building of the Cen- 
tral High School, at Ogontz and Olney 
Avenues in Philadelphia. It is a gift 
of Mrs. Franklin Spencer Edmonds, in 
honor of her late husband, a lawyer and 
state senator. ‘The projector will be 
housed in a dome 21 feet in diameter 
in a specially designed room in the base- 
ment of the school. 

Central High School, which has its 
own observatory, has pioneered in teach- 
ing astronomy for over 100 years. 
Charles T. Yerkes, donor of the Yerkes 
Observatory, was a graduate of this 
school, where numerous  astrcnomers 
have started the:r careers. 

During a trip to Canada last year, 
the president of Central High School 
was shown the planetarium in the High 
School of Montreal. A similar instru- 
ment will be used in Philadelphia. It is 
manufactured by the Peerless Plane- 
tarium Co., Toronto, shows stars down 
to and including the 4th magnitude, 
the sun, the moon, and the naked-eye 
planets. By manual operation, the diur- 
nal motion of the heavens, the effect of 
a change in latitude, and precession can 
be demonstrated. 

A very realistic and effective orrery is 
included in the new installation. ‘The 
head of the department of mathematics 
and astronomy at Central High School 


is A. Clyde Schock. 





A Pink Moon! 


Dr. James C. Bartlett, of Baltimore, 
Md., writes that on July rith, while 
observing with a 3-inch refractor, he 
noticed that the moon was not of normal 
color. “he whole surface appeared to 
be suffused by a delicate, pinkish glow 
which was visible to the naked eye as 
well as through the telescope. 

When Dr. Bartlett applied a blue 
filter to the eyepiece and then withdrew 
it, the pink color became quite marked. 
Seeing was poor, and a thin altostratus 
sheet was in the process of formation. 
As this thickened, a corona appeared 
which was also pink, a light salmon 
color. ‘There were no other colors, and 
the pink was observed independently by 
Dr. Bartlett’s wife. 

The Baltimore amateur states further 
that although monochromatic coronas 
are well known, the lunar disk does not 
usually partake of the coronal color. 





New Officers at Pittsburgh 


The Amateur Astronomers Associa- 
tion of Pittsburgh has elected new ofh- 
cers for the year 1946-1947. ‘They are 
W. A. MacCalla, president; Louis . 
Bier, vice-president; James E. Brugh, 
secretary; Harry J. Collins, treasurer. 





Wikis Noe I 


acceso en 








A Widespread Aurora 


AVAL OBSERVATORY §astrono- 
mers noticed a large spot group just 
ppearing on the edge.of-the sun on Fri- 
day, July 19th. The group increased in 
rea as it moved over the sun’s disk. A 
eek later it was nearly central, and about 
two thirds as large as the gigantic Feb- 
ruary group, largest on record. It gave 
vreat promise of producing a good dis- 
play of the northern lights and, fortunate- 
lv, the night of July 26-27th was clear over 
most of the eastern United States. Re- 
ports from a score of amateurs in widely 
separated localities testify to the brilliance 
f that night’s aurora. The following are 
excerpts from these reports. 


\bout 8:45 p.m. [presumably CST] a 
greenish-blue streak was noticed in the 
northeast, reaching 45° above the horizon. 
Immediately after this the drapes spread 
across the northern horizon to the north- 
west and up to 60° high in most places. 
In the higher portions the colors were red 
and orange, contrasted with the greens 
and blues of the horizon. 

\t 9:00, the display was at its height. 
\ strong background buzz was _ noticed 
in the radio reception at 650 kilocycles, but 
not enough to seriously impair the listen- 
ing. At 9:15 the main display was over, 
but the horizon continued to glow. 

C. W. NESTOR, JR. 


Hohenwald, Tenn. 


\t Acworth, N.-H., in the foothills of 
the White Mountains, the phenomenon of 
was My complete 
enclosed, together with draw- 
the zenith. [See 
summation, I noted that 
the least active 
Secondly, amidst 
1 superabundance of all other forms, 
was only a single formation of the 
draperies and this was not clearly defined. 


a lifetime observed. 
account 1s 
ings of the corona in 
page 4.] In 
the display 
was in the north. 


throughout 


Zone 


1ere 


Finally, the quick tempo of the entire 
procedure left the observer with a sense 

bewilderment. But I do not expect 
» see a bigger or a better display. This 
one I watched from after sunset to 3:00 
am. EDT. EDGAR M. PAULTON 


New York City 

Friday, July 26th, appeared to be a good 
night for stellar observation, but as night 
there was a luminous’ band 
across the sky almost exactly following 
and we believed it to be the 
Soon, however, to our dis- 


came on 


the z diac, 
zodiacal light. 
may, we found it to be the aurora borealis. 
When bright yellow-green streamers be- 


+ 


: 


* 


Ae 





An enlargement of the group of sun- 

Spots when it was near the center of the 

disk of the sun on July 26th. U. S. 
Naval Observatory photo. 





The aurora at 2:00 am. CST July 27th, as photographed at Fort Wayne, Ind., 


by Bob Smith, of the Neuman Studio. 
Tri-X film; direction slightly north 
R. W. 


gan waving in the south over Antares, we 
got together our equipment and _ started 
down the hill from which we were plan- 
As we walked home we 
these northern 


ning to observe. 
took more interest in 
lights. 

Red streamers began to form north of 
Jupiter; then they northward 
about one degree every 15 seconds. Later, 
as if someone had thrown a switch, the 
whole sky lit up with auroral light, and 
this kept up until a little after midnight. 

BRADFORD A. SMITH 
Winchester, Mass. 


moved 


the 
seen, 


witnessed one of 


have 


Last night we 
brilliant auroras | 
surpassed, perhaps, only by the one seen 
York in September, 1941, That 
one more colorful. 

At first the southern horizon was most 
br lliant, but with rays shooting up from 


most ever 


in New 
Was 


the north and west. Then an = arch 
spanned the heavens from west to east 
through the zenith. At 10:30 p.m., the 
entire heavens became aglow, and_ the 
light surpassed that of the full moon. 
Green was the predominant color, al- 


though a little red was visible in the west. 
Overhead a figure somewhat akin to the 
old NRA eagle took shape at the top of 
an arch with pronounced shimmering. All 
in all it was a sight I won't forget soon. 
LEO MATTERSDORF 

Chesterfield, N. H. 


On the morning of July 25th, the promi- 
nent sunspot was observed by me clearly 
visible without telescopic aid. That night 
there was the characteristic faint auroral 
glow in the north extending not more 
than 10° above the horizon at 10:30 p.m. 
EDT. At 4:00 a.m. July 26th, the auroral 
glow had disappeared from a very clear 

At 10:00 p.m. on the evening of July 
26th, there was no sign of lights in the 
north, but to the south a distinct auroral 
glow The southern limit of 


Was seen. 


of west. 


Exposure was two minutes at f/5.6 on 
Photograph transmitted by 
Noland. 


this glow remained relatively fixed, pass- 
ing close to Epsilon Scorpii and Epsilon 
Sagittarii. By 10:30, the illuminated area 
had spread north of the zenith and a 
corona was formed near Mu in Hercules. 
At 10:40, red colors began to come and go 
near the prime vertical; by 11:00 the 
brightness of the display reached a maxi- 
mum, with 4th-magnitude stars in Corona 
3orealis just visible. By midnight the 
aurora had lost much of its form and bril- 
liance but was still widespread. 

Edwin Root reported to me that the 
lights again bright with the 
corona conspicuous at 2:30 a.m., July 
27th. That morning at four o'clock I 
made final observation and found tl 
aurora reverted to an _ exclusively 
southern sky with a 
toward a flaming aurora. No 
were visible on subsequent nights. 

PAUL W. STEVENS 
N. ¥ 


were very 


my 1e 
had 
show tendency 


displays 


Rochester, 


nights ago 
9-00 


The aurora borealis a few 
was very plain from here. At 
pyramid shafts of white light, one just to 
the the North Star, 
seen to the zenith; were several 
streaks but little The shaft 
to the west was through the bowl of the 
Two brilliant streaks through 
lasted for probably 30 


two 
right of could be 
there 
very color 
sig Dipper. 
the 
seconds. 
At 9:15 p.m. it was all gone. Such dis- 
plays are very unusual this far south 
B. L. HARRELL 


Gadsden, Ala 


center of it 


I am a 14-year-old amateur astronomer. 
On the 24th of July I found without opti 
cal aid a large sunspot group and have 
been waiting for the aurora which I 
thought would appear. 

Before darkness on July 26th, the sky 
had two bands across it from west to east 
south of the zenith. After dark they 
moved off to the south and faded out. Pul- 


(Continued on page 21) 
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N ASTRONOMY, as in every other 
science, certain names bring to mind 
varigus interesting and important 

milepostsjalong the highway of learning. 
Thus a we hear of Copernicus, 
Tycho Brahe, Galileo, or Kepler, we 
naturally visualize those pioneer days 
that witnessed the dawn of modern sci- 
entific astronomy, when man was be- 
ginning to comprehend something of the 
true p.cture of the universe and to learn 
about the architecture and mechanics of 
the solar system. ‘hese names belong to 
astronomy just as those of Columbus, 
Magellan, and Mercator belong to 
geography and the names of Darwin 
and Huxley are associated with biology. 

In one sense it may be said that the 

era of astronomical discovery was 
launched with the first use of the tele- 
scope by Galileo during the early years 
of the 17th century. But we must not 
forget a number of remarkable achieve- 
ments that antedated this era by many 
centuries. Among these are the contri- 
butions of the ancient Egyptians, the 
Chinese, the Chaldeans, and the Greeks. 
Their construction of a calendar based 
upon a knowledge of the recurrence of 
celestial phenomena, the discovery of the 
saros period, and their fairly accurate 
speculations regarding the general shape 
of the earth and the structure of the so- 
lar system indicate that many individual 
observers did some pretty clear thinking 
on these matters some 2,000 years before 
the time of Galileo and his telescope. 

To this we must add the determina- 

tion of the earth’s circumference by the 
Greek astronomer, Eratosthenes, in 250 
B. C., and the discovery of precession 
of the equinoxes by Hipparchus in 125 
B. C. Both of these achievements were 


- 
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of the greatest importance in the develop- 
ment of the science. Before the time of 
Galileo, astronomers were greatly re- 
stricted in their work due to the absence 
of precise instruments to carry on their 
observations. ‘The best equipment avail- 
able was that of Tycho Brahe, who was 
born just four centuries ago, and the in- 
struments in his great observatory were 
the marvel of the age. 

Most famous of Tycho’s discoveries 
was his observation of the great nova in 
Cassiopeia in 1572. His proof that this 
object was actually a star, far more dis- 
tant than the planets, is a noteworthy 
example of scientific reasoning. Another 
contribution that added materially to 
man’s knowledge of the heavens was 
Tycho's discovery that comets are much 
more distant than the moon and that 
they really belong in the realm of the 
planets. And quite as important as any- 
thine e'se was the aid and encourage- 
ment that he gave to Kepler, who worked 
with Tycho and later based his famous 
computations largely on the observational 
notes that Tycho had made. 

With Galileo’s first use of the tele- 
scope, man began extending his cosmic 
horizons and discovering thousands of 
objects that had previously been hidden 
in the depths of space. Even the first 
observational discoveries that Galileo 
made, including the four large satellites 
of Jupiter, the phases of Venus, the 
presence of individual stars in the Milky 
Way, and the determination of the sun’s 
rotation by observation of sunspots, pro- 
vided a tremendous impetus to the study 
of astronomy. It was as if man were 
viewing the heavens through a magic 
window — what he saw served at once 


to dcstroy many preconceived notions 


The earliest astro- 
nomical photographs, 
made with wet plates 
by Bond at Harvard 
in 1857. Upper left, 


Mizar; 





upper right, 
Saturn; bottom, the 


moon and a star. 


GREAT DI 


By Ropert R. Coy 


and to open up entire new fields of 
thought. It was Galileo’s discovery of 
the satellites of Jupiter and the phases 
of Venus that provided strong observa- 
tional evidence in support of the famous 
Copernican theory. 

It is impossible in one brief article to 
mention, even in outline, the many ex- 
traordinary discoveries that have been 
made in the time of over three and a 
quarter centuries since Galileo’s day. 
And any attempt to single out the half 
dozen or so of greatest importance would 
be a matter of individual opinion. 

In regard to our own corner of space, 
the solar system, the names of Kepler 
and Newton rank with that of Coper- 
nicus. It was Kepler who determined 
the elliptical form of the planetary or- 
bits and whose famous laws of planetary 
motion provided an important lead for 
the outstanding achievements of Newton. 
In the great popular work, Splendour of 
the Ileavens, Tycho and Kepler are de- 
scribed as “having provided the connect- 
ing link between the theorics of Coper- 
nicus and the discoveries of Newton.” 
Then there is Halley, who worked with 
Newton and predicted the return of the 
comet of 1682, now named after him. 

The rings of Saturn were described 
by Huygens in 1655, and by the end 
of the 17th century five of its nine satel- 
lites had been discovered. But while 
Galileo had discovered the four largest 
satellites of Jupiter in 1610, it was not 
until as recently as 1892 that Barnard 
discovered the fifth, and the other six 
have all been found since 1904. 

While obviously passing over a long 
and important period during which many 
notable strides were made, we might 
next mention ‘the discovery of Uranus 
by William Herschel in 1781. This was 
the first of the planets to be discovered, 
since all those visible to the naked eye 
had been known from the dawn of his- 
tory. Uranus was found by Herschel 
quite accidentally and at first was be- 
lieved to be a comet. Several months 
passed before it was definitely identified 
as a planet. 

The discovery of Neptune 100 years 
ago this month is recounted in a separate 
article in this issue of Sky and Telescope. 
The event has been described as “the 
greatest triumph of mathematical astron- 
omy since the days of Newton.” And, 
of course, the finding of Pluto at Lowell 
Observatory in 1930 stands as anothe: 
important achievement. 

Practically all our references thus tar 
have been to discoveries pertaining to 
the solar system. Due in large part to 
the impetus received through develop 
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ments in the telescope, real strides began 
to be made in studies of the stellar sys- 
tem. By the middle of the 18th century, 
telescopes had been greatly improved 
over the crude form that was used by 
Galileo in his first observations. The 
reflecting telescope had been developed, 
and several modifications of this type 
were being used. ‘The first great con- 
tributions to a wider knowledge of the 
universe may be said to have been made 
by Sir William Herschel, who made ex- 
tensive observations of stars and nebulae 
and suggested the famous ‘“‘grindstone”’ 
theory in his attempt to explain the archi- 
tecture of the Milky Way galaxy. He 
also contributed much in the study of 
double stars, and by painstaking observa- 
tions of stellar motions discovered the 
motion of the sun toward the constella- 
tion Hercules. In 1822, Sir William 
died. His son, John Herschel, carried 
on the brilliant work that his father had 
begun. In 1834, he established an ob- 
servatory near Cape Town, South Af- 
rica, where he spent four years studying 
the southern heavens. He also did con- 
siderable work on double stars, clusters, 
and nebulae. 

In 1838, Bessel made one of the first 
precise determinations of the distance to 
a star when he measured the parallactic 
displacement af 61 Cygni. And in 1844 
this same brilliant astronomer predicted 
the existence of the companion of Sirius. 
This was some 18 years before the tele- 
scopic discovery of the star by Alvan G. 
Clark in 1862. With these achievements 
it may be said that the era of precision 
astronomy was well started. Mlan’s field 
ot exploration had extended far beyond 
the solar system although many interest- 
ing discoveries were yet to be made 
nearer home. 

In the years that Bessel was making 
his greatest contributions, the infant sci- 
ence of photography had its beginning. 
And it was only a relatively short time 
before the sensitized photographic plate 
was coupled with the telescope to record 
the images of celestial objects. “hen, in 
1859, the spectroscope was added to the 
telescope and astronomers began identi- 
tying the chemical elements of the sun’s 
atmosphere. ‘These two adjuncts, launch- 
ing modern’ astrophysics, gave the 
astronomer just the tools he needed. 

In 1863, Secchi’s classification of 
stellar spectra was published, and it be- 
came obvious that the stars were not 
made of the same stuff that is found on 
the earth and in the sun. During the 
solar eclipse of 1868, a new element, later 
named helium, was discovered in the 
atmosphere of the sun. This gas was not 





The great star clouds of the Milky Way in the Sagittarius region have furnished 
ample material for students of the heavens. 


identified on the earth until 27 years 
later. In 1888, Vogel combined spectros- 
copy and photography to measure the 
radial velocities of certain stars by the 
Doppler shift of the lines in their spectra. 
During the years that followed, im- 
portant catalogues of stellar spectra were 
made, the magnitudes of thousands of 
stars were accurately measured, and 
much work was done on binary star 
systems. By the early years of the pres- 
ent century, the science of astronomy 
developed so that many research workers 
were devoting their entire lives to highly 
specialized studies. Stellar temperatures 
and diameters had been calculated and, 
through a study of double stars, their 
masses determined. ‘Theoretical work 
had even told us something of the com- 
position below the surfaces of stars, and 
recent nuclear research has given a logi- 
cal answer to the question of how their 
tremendous energy is produced. In these 
fields of thought, physicist, chemist, and 
astronomer must work together. 


In 1912, the interesting relation be- 
tween the periods and magnitudes of 
Cepheid variables in the Small Mag- 
ellanic Cloud provided a new yardstick 
for measuring the depths of space to the 
galaxies bevond the Milky Way. Re- 
search by Hubble and Shapley has given 
us a clearcr picture of the distribution of 
these distant systems and of their rela- 
tion to one another. 

In one sense it is true that the world 
of the astronomer is far removed trom 
that of the average man or woman. But 
the stars are not the personal possession 
of the few whose business it is to meas- 
ure them and theorize upon them. ‘They 
are the common property of all with 
eves to see and with sufhcient interest 
and curiosity to wonder. An acquaint- 
ance with the stars and planets that 
populate the heavens and a knowledge 
of the development of man’s progress in 
exploring the sky will add to one’s in- 
terest in and appreciation of the celestial 
picture. 
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McGraw-Hill 
Books 
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THE ELEMENTS OF ASTRON- 
OMY. New fourth edition 


By Epwarp A. Faru, Carleton College. | 
McGraw-Hill Astronomical Series. 386 | 
pages, 544 x 814, 253 illustrations. $3.00. | 


This successful standard text has been re- | 
vised to include new material accumv- | 
lated since the publication of the third | 
edition. Many sections have been rewrit- 
ten in the light of further classroom ex- | 
perience; diameters and distances of | 
planets have been corrected for new val- | 
ues of the solar parallax; in the chapter 
on practical astronomy the principles of | 
navigation have been rewritten and am- | 
plified; the chapter on Other Galaxies | 
has been entirely rewritten; and a new 
chapter on the structure of the galactic 
system has been added. 


METEOROLOGY. With Marine 
Applications 


By Witutiam L. Donn, Formerly head of 
Meteorology Section, U. S. Merchant Mar- 
ine Academy. 465 pages, $4.50. 


A general and descriptive text on me- 
teorology and its marine applications. 
Gives a thorough groundwork in the ob- 
servation and theory of the weather ele- 
ments, and then presents an extended 
treatment of the hurricane, with atten- 
tion to modern concepts of air masses | 
and fronts as applied to weather interpre- | 
tation. 


STARCRAFT. New second edi- 
tion 
By Wittiam H. Barron, Jr., 





late Curator | 


of the Hayden Planetarium, New York, | 
and J. M. Josep, Smedley Junior High 
School, Chester, Pa. 271 pages, $2.75. 


‘Tells how a practical telescope can be 
made easily and inexpensively and ex- 
plains how to use it. In addition, the au- | 
thors give in simple language a "descrip- 
tion of everything from meteors to the 
solar system, and tell how to make star 
charts and sun dials, how the distances | 
of stars are measured, and how to iden- | 
tify the stars. 


Send for copies on approval 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd Street, New York 18, N. Y. 
x x * * x kk * | 
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iJ BOOKS AND THE SKY 


SUN, MOON AND STARS 


William T. Skilling and Robert S. 
Richardson. Whittlesey House, McGraw- 
Hill Book Company, Inc., New York, 
1946. 274 pages. $2.50. 


I HAVE READ every word of this 
book, and find it most interesting. I 
am sure that studious beginners in astron- 
omy will be fascinated by the topics dis- 
cussed and by the manner of presentation. 

The book is divided into five parts: 
The Moon, The Sun, The Planets, The 
Stars, Astronomers and Observatories. 
Several interesting topics, not commonly 
mentioned in similar works, are discussed: 
An Imaginary Visit to the Moon, Radar 
Contact with the Moon, Sun and Atomic 
Bomb Compared, Seasons on Other 
Planets, and Stargazing at Large Ob- 
servatories. 

The authors supply an abundance of 
easily understood analogies. The shad- 
ow method of determining the heights cf 
lunar mountains is illustrated by the shad- 
ows of people on a street as seen from 
the top of a high building. The volume 
of an atom before and after being stripped 
of orbital electrons is compared with the 
volume of an empty wooden box before 
and after collapse. The appearance of 
the Milky Way as compared with the 
rest of the sky is illustrated by the green- 
ness of a pane of window glass when 
looked through edgewise and the clear- 
ness when looked through flatwise. The 
light-year is so clearly defined as to leave 
no occasion for the statement once found 
in a University of Oregon examination 
paper, “A light-year is much longer than 
an ordinary year.” 

A most convenient feature is the pre- 
nunciation of unfamiliar words on the 
pages where they are first used. On 
many pages, practically duplicate pictures 
are placed side by side so they may be 
viewed through a stereoscope and _ the 
sensation of depth obtained. The index 
is very complete. There seem to be al- 
most no typographical errors, although 
on page 219 the word “ should 
follow “1.52.” 

Very few statements seem to be incor- 
rect. The last paragraph of page 3 
reads, “At the North Pole, 


seconds” 


where neither 
the sun nor the moon sets at all in the 
summer, the moon is full even at mid- 
night, and both it and the sun are fairly 
high in the sky, in opposite directions.” 
As the full moon of summer is always 
far below the celestial equator, the circle 
which at the North Pole coincides with 
the horizon, the statement quoted above 
is obviously incorrect. 

On this same page, the authors say, 
“in the winter, as you can see by watch- 
ing, the moon lacks two or three days 
of being full when it rises at sunset; and 
in the summer at sunset the full moon is 
already some distance above the horizon.” 
The Nautical Almanac for 1946 shows 
that the full moon of December 8th will 


rise at 2:40 p.m. and the sun will set at 
2:56 p.m., at latitude 60° north on the 
meridian of Greenwich. At this same 


place, the full moon of June 14th rose at 
9:24 p.m., and the sun set at practically 
the same time. At latitude 30° north, 


these differences are seven and _ three 
minutes, respectively. 

There seem to be a few minor errors 
and omissions, but- what book is free of 
slight errors? Meteorites might be men- 
tioned as a major danger to space ships 
(page 21). Refraction will sometimes 
permit both the sun and the eclipsed 
moon to be seen at the same time (page 
39). On page 51, the angular separation 
of the Pointers of the Big Dipper is 
given as about four degrees, whereas 
these stars differ in declination by five 
degrees and 22 minutes. As they are 
almost on the same hour circle, “over 
five degrees” seems a better approxima- 
tion. On page 218, Fomalhaut is placed 
in the constellation of Grus, instead of in 
Piscis Austrinus. 

Sun, Moon and Stars is a_ splendid 
book. It is “slanted” for the more mature 
teen-agers. No book that “enters into 
the arcana” of astronomy can be assimi- 
lated by a beginner without some mental 
effort. J. HUGH PRUETT 


Extension Division, Univ. of Oregon 





MEN, MIRRORS, AND STARS 


G. Edward Pendray. Harper and Brothers, 
New York, 1946. Third edition, revised. 
335 pages. $3.00. 
HIS WELL-KNOWN CLASSIC, in 
which Mr. Pendray first told in 1935 
the fascinating story about the develop- 
ment of modern astronomical instruments 
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STAR ATLAS & 
NAVIGATION 
ENCYCLOPEDIA 


By S. S. RABL 


For the amateur astronomer 
... the navigation student... . 
for all who like the stars and 
the sea. Navigation methods as 
modern as Loran and Radar 
... as traditional as H.O. 211 
and the Mare St. Hilaire 
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locating stars quickly, anywhere. 
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and the men who made them, has been 
revised for the second time after a lapse 
of seven years. 

Men, Mirrors, and Stars has been a ° ° 
“must” book for many years to all those This unique book shows you how to 
interested in astronomy and its develop- 
ment. The author has an interesting and ee 
readable style and has done full justice to locate any visible star 
the romantic story of the men who have 
cast our vision into the uttermost depths 
of space. It speaks well for the author’s at any hour of darkness 
perception and imagination that, even 
after a lapse of 11 years, it has not been 
found necessary to revise the last chapter, 
“Telescopes of the Future,” in any par- was 
ticular. 

In this reviewer's opinion, the revision 
leaves something to be desired. It is pre- 


i sumed that the reason for its preparation | 

f has been to bring the story of the 200-inch | IM t R 
é Mt. Palomar telescope up to date, but | 

inasmuch as this instrument will be fin- | 
i ished in little more than another year, it | 

would seem more desirable to have waited FOR 
until the complete story could be told. | 

Except for the rewritten chapter on the 


200-inch, owners of the first and second 
editions will not find sufficient new ma- | 
terial to warrant their purchase of the | = 


third edition, although those who have 








so 











‘SOTLVI- SUSY STM bd ¥ 


























‘ never owned a copy will, of course, much | 
| prefer the latest printing. | 
It is unfortunate that many of the origi- By HENRY M. NEELY Combined with this is an ingenious 
nal references to illustrations have not | 2 chart which shows how to use the 
| been corrected, inasmuch as nine of the | Author of The Star Finder calendar for any hour of darkness. 
illustrations are new. This is especially | : By following the calendar you can 
annoying because the illustrations are col- | podem a ag Spe quickly learn every navigational star 
lected into two groups instead of being | AZERS features “Sky-pict »s~=—S(sthat «can be seen from the United 
listributed through the book so as to be | ~xy-pictures _in- States. And you can instantly place | 
' oug Ks S to || stead of the conventional and difficult them by means of compact and definite 
somewhere near the pertinent subject || star maps. annie hich k lates 
neni Z ; groupings which make pictures you 
ate ; .. _, || These pictures contain landscapes to will not forget. 
lhe reviewer feels that the omission of || show the positions of the stars above A Bek-of creas’ ef are wh hie 
the interesting chapter on amateur astron- | the horizon and relate them to the locations in the heavens and the charts 
omers and their valuable contributions, ,| familiar earth. Compass direction to which enable you to find them in- 
to make way for material on the Schmidt | face is shown on each picture, avoiding stantly make the book an easy, prac- 
camera and the coronagraph, detracts | any confusion on where to look for the tical and valuable reference for novices 
from the value of the book. stars you want to find. and veterans alike. The text for each 
Perhaps more important is the fact that The author enlivens the standard ap- group of stars is instructive and in- 
certain minor errors which were present | ee yey with ~—— and formative. 
in the original edition still persist. The | origina! ideas oO is own. or in- ok 
etre of teleetones in Fiseee tae stance, he provides a compact, com- 
SRC OS ee eltsgiite - plete Star Calendar indicating what an Order A PRIMER FOR 
are still incorrectly drawn; on page 45 the ‘| observer will see any evening in the 4 : 
description of spherical aberration is || year at one hour after dark. STAR-GAZERS Now. 
wrongly stated again; and on page 188 | 
the spectral classification of stars is still | 
' referred to as illustrating stellar evolution, | i 
although in recent years this idea has m 
been mostly discarded by astronomers. | PARTIAL LIST Read it 10 days FREE 
\ distinct omission is the failure to men- OF CONTENTS 
tion resolving power in the discussion of f eg 
¢ magnifying power and_ light-gathering | oe SIMPLY MAIL THIS COUPON — 
power; another is the lack of any refer- | The Northern Sky F 
ence to the Ross correction lenses which || | How, Te. Use This Bookf HIARPER & BROTHERS 
alone can make the large reflectors cover | ee tny ieee i " 637 MADISON AVENUE § 
} 6 P ea ‘asy roups or Be- i ps 
a useful field of view. \|| sinners New York 22, N. Y. 
Men, Mirrors, and Stars remains the Groups for Advanced Geatl 
mly book of its kind, and it deserves an Star-Gazers rentlemen : : ial : j 
ee ey ee oe Send me A PRIMER FOR STAR-GAZERS by 
Ome eee) ee ee ee - Henry M. Neely for 10 days’ free examination 
reader of this magazine. It is doubtful MORE THAN 100 At the end of that time I will either return book | 
if anyone else could have told this particu- PAGES OF: to you without further obligation or remit $3.75, 
lar story as well as Mr. Pendray has. plus postage. | 
EARLE B. BROWN Photographs ! () Check here if you enclose $3.75, in which case 
Star Maps we pay postage. Same return privilege. | 
nd Drawings j TAME 
NEW BOOKS RECEIVED and $3 75 £ PDI” ecaenchannsidconscncsscaassctoneaibest sdilabldstemiaddaaheanane 
SCIENCE AND THE PLANNED STATE, John R. ° ADDRESS eee ccecsccococevecorssocesocoococonnetocceqosesooeceosaseosostacsse | 
Baker, 1945, Macmillan. 120 pages. $1.75. 2 1: a a SE SR Se: ZONE, Niiccesssssics 
L The arguments presented in this book are RE wna | 
definitely against state control of scientific re- ee ee ee 
search. The author is a lecturer in zoology at 
Oxford University. 
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IN STOCK AGAIN! 


Achromatic Kellner Eyepiece M-1 


With high eye- 
point, complete- 
ly assembled. 


Ready to use in 

telescopes, _ bi- ° 

noculars, micro- 3 
scopes, finders, 

spotting ‘scopes 


or wherever a 

very superior 

wide field ocu- 

lar of fine definition and great light gather- 
ing qualities is required. Both eye and field 
lenses are achromitic and fluoride coated. 
E.F.L. 0.785” (12.5X). O. D. %” — $5.00 
With crosshair — $6.00 

Bushing to fit 144” tube — $3.00 extra 
Bushing to fit your tube — $4.00 extra 


3-LENS ACHROMATIC EYEPIECE 





Six lenses! Finest eyepiece ever made any- 
where. Our greatest buy to date. Made of 
three separate achromatic elements (illus- 
trated). 

All outside surfaces fluoride coated. In 
focusing mount. 1 13/16” (48mm.) clear 
aperture, flat field to edges. Focal length 
14%” (82mm.) (8X). 69° angle. Outside 
diameter of mount 24%” (54mm.). 

Each $15.00 plus postage. 
. Quantity definitely limited. Order at once. 
Lenses only for above, $9.00 per set. 


PRISM 


Best optical quality. 
Precision ground to 
“astronomical” toler- 


ances. Used either 

for telescope diagonal or inverter. small 
prism cemented to larger one. ‘Smaller 
prism: 1 9/16” x 19/16”, larger one: 1 9/16” 
x 214” face. Fluoride coated. In mount 
$12.00, Limited supply. 


Diagonal For Reflecting Telescope 


Prism in metal spi- 
der mount to fit 
5-6-7-8” tube. Light 
flint glass, fluoride 
coated, 144” x 14” 
face. Connecting 
arms present thin 
edges to path of 
light. Easily adjusted to slight differences 
of tube diameter for prism centering by 
screws and lock washers. Complete — $7.00 
plus postage. Specify your tube size. 


Achromatic Telescope Objectives 


83-inch (76.2mm.) diam- 
eter, 15-inch (38lmm.) 
effective focal length 
(f5). Front and _ back 
surfaces Magnesium 
Fluoride coated, cement- 
ed, optically centered 
and mounted in alumi- 
num cell, 35” O. D.; 
clear aperture 2 5/16”. 
Positively designed for 
telescope work. Price 


$22.50. 








Include Postage — Remit with Order 


Catalog of Lenses, Prisms, etc. Send 10c 


HARRY ROSS 


Scientific and Laboratory Apparatus 
70 West Broadway, N. Y. 7, N. Y. 
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GLEANINGS 


FOR A.T. M:s 


A Metruop FoR COMPENSATING PENDULUM CLOCKS 


EVERAL YEARS AGO I decided 

to construct a device to compensate 
the pendulum of a clock for temperature. 
After studying various methods for doing 
this, | found that each was more-or-less 
complicated and involved quite an investi- 
gation of theory, so I set out to design 
my own method, which has proved rather 
satisfactory. 

After the final adjustment was made, 
the clock kept time steadily. It varies 
about three seconds or less and part of 
this may be due to the striking mecha- 
nism. The clock does not have a second 
hand, so I have to do my checking by 
the striking of the clock itself. The short- 
radio time signal comes in some- 
between the first sound of the 
gong and the fourth sound, which is 
about the three seconds mentioned above. 
This never varies, although the clock is 
exposed to all of the elements except 
direct sunshine and rain. 

Incidentally, | have a five-inch bronze 
bell mounted atop the clock supported 
by brass tubing. A striking device is so 
designed as to sound the gong on the 
hours, the regular strike on the half hours. 

Fig. 1 is a device to keep the clock 
works in motion while winding the 
spring. A little pressure applied to the 
top of the knob will engage the ratchet 
in gear, giving it a continuous motion 
while the spring is being wound. 

Now for the compensator, shown in 
Fig. 2. First, adjust the pendulum untii 
the clock keeps reasonably good time, 
then measure the distance from the top 
of the adjusting nut to the supporting 
pin. Next, select a stiff steel compression 
spring that will slide comfortably over 
the pendulum rod. Turn or select a 
wooden form with the same diameter as 
the inside diameter of the compression 
spring. Cut a piece of soft iron wire the 
same length as the distance from the sup- 
porting pin to the adjusting nut. Wind 


wave 
where 
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Left: Fig. 1. A device for holding 

clock works in motion, while winding. 

Right: Fig. 2. The compensation de- 
vice d2signed by Mr. Witherspoon. 


this wire about the wooden form with 
the same pitch as the heavy spring. Then 


grind off the heavy spring to the same 


length. 

The pendulum bob should be weighed 
accurately, as this weight must be repro- 
duced later. 
starting at the bottom of the pendulum 
bob. Make this hole a little larger than 
the outside diameter of the compression 
spring and just deep enough to allow the 
spring to protrude slightly from the bot- 
tom of the bob. Do not drill all the way 
through, but leave a shoulder for the bob 
to rest. on the spring. 

In drilling the hole, more material may 


be removed than the spring will replace, 


so weigh the pendulum bob and spring 
and add enough weight to make it equal 
the original weight of the bob. If there 
is room, the bob can be lowered to com- 
pensate for the loss in weight. 

Insert the spring in the bob, making 
certain there are no sharp edges and that 
the spring makes a good loose fit, but not 
a “sloppy” fit. Note that the compres- 
sion spring should support the pendulum 
bob without any compression. We have 
determined the spring's length by the 








ASTRONOMICAL EYEPIECES 
OF HIGHEST QUALITY 


In standard 14” O.D. mountings 
Achromatic —Kellner type, designed 
especially for f/8 to f/10 telescopes; 
also fine for longer focal lengths. 

St A eee $10.00 

PE eR $11.00 

10-day delivery 





for rich-field telescopes, f/3 to f/6. 
E.F.L. 14 inch; 42-degree apparent | 
RES te Ea Eee $10.75 | 

Immediate delivery 


STANLEY BROWER 
| 952 Kenyon Ave., Plainfield, N. J. | 




















Then drill and ream a hole, 


Orthoscopic — Designed especially | 





EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS — OUR SPECIALTY 
COMrumie 6° Eig. - - = « « §.00 
PYREX KIT, 6” . - 

Other Sizes, Proportionately Low 

PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 
ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 
MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG: 
Telescopes, Microscopes, Binoculars, etc. 
Instruction for Telescope Making . . 10c¢ 


Precision Optical Supply Co. 


1001 East 163rd St. New York, N. Y. 












































I-pITED BY EARLE B. BROWN 





means described above as exactly the 
same as that of the pendulum assembly. 
Now replace the entire pendulum as- 
sembly with the adjusting nut in approxi- 
mately the same place; fix the clock to 
a sturdy shelf or wall with screws, seeing 
that it is level (use a spirit level). Then 
use the winding key to adjust the escape- 
ment to the correct speed. This may 
require several days. I know of no way 
to adjust the rate of escapement except 
by trial and error —this is tedious, but 
can be done. 
EARL C. WITHERSPOON 
21 Warren Street, Sumter, S. C. 





* 
THREE INCH 
| PORTABLE REFRACTOR 


| Objective corrected for chromatic and 
spherical aberration and coma, focal 
‘length 45’’, tube cell mounting and 
'tripod head of aluminum, three eye- | 
| pieces and star diagonal. 


$235.00 


Eyepieces, Lenses, Mirrors 
| BERKELEY Tinsley 
| 4 


HAINES UNIVERSAL 
TELESCOPE MOUNTING 


Find Anything in the Sky Within a Few 
| Seconds and Observe Planets by Day 
ALL NEW ALUMINUM CASTINGS 
WITH THE FOLLOWING 
SPECIFICATIONS: 


. 50 Ibs. of aluminum used in manufacture. 

. Will carry a telescope weighing 100 Ibs. 

. Stainless-steel latitude adjustment screws. 

. Stainless-steel tubular declination axis of 
1%” diameter. 

. Circles 13 inches in diameter, with very ac- 
curate divisions made from master index 
plate used for Navy sextant models, with 
ares accurate to 5 seconds of are. 

6. Declination circle is solid disk of aluminum, 
with divisions every 30 minutes of arc. 

7. Right-ascension circle is thick aluminum 











CALIFORNIA 
» 
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SSSPRMEREDIEL 


ring with divisions each 2 minutes of time. | | 


8. Equipped to take any kind of drive accessory. | 
9. Timken roller bearings on polar axis spindle. 
'%. Powerful brake system for locking polar axis. 
\1. Softer brake on declination axis. 


12. Shipped adjusted to your latitude, with 
mounting height to suit reflector or re- 
fractor. 


These mountings are constructed at very low- 
jest cost and sold at small profit. There are three} 
(sizes: small for 4” to 10” telescopes; medium 
{for 12” to 16”; large for 16” to 24”. Prices are 
jin proportion to size. 
|SPECIAL: Fork-type mountings, cut from 214” 
armor plate with heavy mirror cell are recom- | 
mended for medium and large mirrors. 
| rite for full information and photographs. 


Complete Observatory Equipment 
Equatorial Heads and Drives 
Sidereal Clocks and Watches | 
Synchronous Motor Drives 
Refractor Lenses Mounted 


Haines Scientific Instruments 
Box 171, Englewood, New Jersey 





THE EDITORS NOTE 
(Continued from page 2) 


off by R. W. P. This year most of the 
speakers were professionals who de- 
scribed their various wartime experiences. 

In answer to the question uppermost 
in everyone’s mind, Dr. Porter stated that 
it is expected the 200-inch telescope will 
be in operation within a year. The mir- 
ror is almost completed — now parabolic 
within one wave length — and very likely 
to be finished next spring. The mount- 
ing is essentially complete, but a number 
of small mechanical jobs may require 
several additional months before the big 
eye can start plumbing the depths of 
space. Frequently the mounting and the 
dome are given a workout. Meanwhile, 
on Palomar mountain, a_ battery of 
Schmidt telescopes — 8-inch, 18-inch, and 
48-inch —is sweeping the sky to pick up 
objects of special interest, such as super- 
novae. 

A Pittsburgh amateur, C. R. Raibie, 
is to be credited with the proposal which 
has now been adopted to make December 
13th Russell W. Porter day. The Caltech 
optical expert is to be. honored in various 
ways on that date, when amateurs all 
over the country are invited to send him 
expressions of good will. 

According to Albert “Unc’”’ 

fame, amateurs 
roof prisms (and maybe 
60,000, if a report from Texas is truc) 
during the war. This achievement is 
especially noteworthy since at one time 
roof prisms were a highly critical military 
shortage. 


Ingalls, of 
“Telescoptics” made at 


least 30,000 


Among the other speakers was Dr. 
Duncan Macdonald, of Boston University, 
from the first atomic bomb test at 
Bikini. Dr. Macdonald used cameras and 
spectrographs to record the brightness 
and spectral changes of the bomb burst. 
At a distance of 12 miles, the initial peak 
brightness appeared visually to equal that 
of the sun. 

Dr. Macdonald invited amateurs 
ing the Boston area to inspect the Optical 
Research Laboratory of Boston Univer- 
sity, located at 320 Bay State Road. This 
project, at which many amateur telescope 
makers work, was begun in the early 
days of the war at Harvard Observatory. 
It grew to very large proportions, carry- 


fresh 


visit- 


ing on optical design and construction, 
chiefly of aerial camera lenses and 
mounts, for both the National Defense 


Research Committee and the Air Corps. 
It has been transferred to Boston Univer- 


sity as a continuing Army peacetime 
project. 
Others who spoke briefly were Dr. 


John Strong, of Johns Hopkins Univer- 
sity; David O. Woodbury, author of The 
Glass Giant of Palomar; Dr. James G. 
Baker, wartime director of the Harvard 
optical project mentioned above; and Dr. 
George Z. Dimitroff, of Dartmouth Uni- 
versity. Drs. Baker and Dimitroff are 
the joint authors of the book, Telescopes 
and Accessories. 

An unusual feature of the evening was 
provided by Dr. Donald H. Menzel, of 
Harvard, who showed a motion picture 
of the Climax coronagraph and of Ber- 
nard Lyot’s pictures of prominences on 
the sun. 





PYREX 4%-INCH REFLECTOR 


Equatorially mounted on tripod with 
3 eyepieces (46x, 92x, 184x)....$98.00 


3-inch REFRACTOR with slow mo- 


tion and motor drive ........... $265.00 
Mounts Tripods Mirrors 
Mirror Cells Prism Holders 


Objectives Objective Cells 
Achromatic Eyepieces 
Eyepiece Holders Star Diagonals 


Everything guaranteed on a 
money-back basis 
Send for Free Catalog 


Ares Astronomical 
Instruments Company 
1012 Tiffany St., New York 59, N.Y. 























OBJECTIVES MIRRORS 
EYEPIECES 
ELLIPTICAL FLATS 
RECTANGULAR FLATS 


In Stock and Made to Order 


All our work is manufactured by 
expert opticians, and made from 
homogeneous strain-free glass. 


Land M Optical Co. 


69 S. Lexington Ave. 
WHITE PLAINS, N. Y. 














If You Require 
Special Glasses 
of 
Extreme Precision 
Insist on 


HAYWARD 


OPTICAL 
GLAS=s 
WE SUPPLY THE 
AMATEUR’S NEEDS 
* 


HAYWARD OPTICAL 
GLASS CO., INC. 


Manufacturers of 
Precision Optical Glass 


* 
ASK YOUR DEALER 




















SKY AND TELESCOPE (No. 59) 


17 











ASTRONOMICAL TELESCOPES, | 
BINOCULARS, CAMERAS, 

MICROSCOPES, BOOKS | 

Bought, Sold, Repaired 1 

We have Some Fine Bargains in | 
Used Instruments 

RASMUSSEN & REECE 
41 Market St., Amsterdam, N. Y. 


























WE REPAIR || 
*% Microscopes *® Telescopes | 
*% Field Glasses *® Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


W A E L D ) 10 Maiden Lane 








New York City 
BEekman 3-5393 























ASTRONOMICAL 1] 

| 

TELESCOPES ] 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Panchronizing | 
MIRRORS MADE TO ORDER 


| 
*&* Quality OURMOTTO ** | 
PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List | 
ASTRO TELESCOPE COMPANY || 
P. O. Box 1365 — Glendale 5, Calif. 

| 

| 


Display Room — Erb and Gray 
854 S. Figueroa St., 








Los Angeles, Calif. 





————S$—S 








500,000 


LENSES 


Buy them for a fraction of their original 
cost. U. S. ARMY and NAVY 
surplus lenses and prisms. 


5 POWER TANK TELESCOPE (M71) 
Brand New, Coated Optics, Completely | 
Assembled. Value $345.00. Perfect..ea. $29.50 
WIDE ANGLE EYEPIECE—Perfect coated 
optics, mounted in a focussing cell, 2” 
clear aperture, 144” F.L., 3 achromatic 
lenses. Value $125.00 .............-. ea, 9.5 
9 PERFECT LENSES to make 5X Tank 
Artillery Scope. Value $140.00 1U.U0 | 
METAL PARTS to make a complete 5X | 


tn 
i) 


Tank Artillery Scope. Diagram included 
COMPLETE SET OF OPTICS from Peri- 
scope Rifle Sight. Value $24.00 ...... ea. 
5 LBS. OPTICAL GLASS Lens & Prism 
blanks. Index and dispersion ‘“‘marked”’ 4.75 | 
ACHROMATIC BINOCULAR OBJECTIVE, 


t 
te 
re 


52 m/m. Dia. 174 m/m F.L. coated. .ea. 3. 
PERISCOPE EYEPIECE Lens Set 1” 

DCCC ash Gads 4 6oku pasos és 6d.00 bs00 ea. 1.50 
ACHROMATIC OBJECTIVE Perfect coat- 

ed and cemented 44 m/m-Dia. 744” F.L. 

Mounted $3.50. Unmounted $2.50. 


ACHROMATIC LENSES, cem ented 


| 
12 mm Dia. 80 mm F.I ea. 50 | 
23 mm Dia. 162 mm F. L. coated. .ea. ‘te 
23 mm Dia. 184 mm F.L. ea. 1.25 
25 mm Dia. 126 mm F.L. coated..ea. 1.35 
26 mm Dia. 104 mm F.L. coated..ea. 1.25 
31 mm Dia. 172 mm F.L. coated..ea. 1.25 
DOVE PRISM 49 m/m long ............ ea. $ .75 
DOVE PRISM 75 m/m long ............ ea. 1.50 
LEMAN PRISM 2%” long ............. ea. 3.00 
PENTA PRISM 26 m/m x 28 m/m Face, ea. 3.00 
115° AMICI PRISM 10 m/m Face ...... ea. 1.25 
RIGHT ANGLE PRISM 23 m/m Face ..ea. 1.25 
RIGHT ANGLE PRISM 47 m/m Face ..ea. 2.50 
GIANT RIGHT ANGLE PRISM 41 m/m x 
57 m/m Face (flint glass) ............ ea. 3.00 
CROSSLINE RETICLE 29 m/m Dia. ....ea. —.50 
RETICLE ASSORTMENT (5 pce. Set) 1.90 
Send 3 cent stamp for “BARGAIN” list. 
A. JAEGERS 
BOX 84S SO. OZONE PARK 20, N. Y. 
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ASTRONOMICAL ANECDOTES 
(Continued from page 9) 


Make a disk that is the same apparent 
size as the horizon moon and paste it 
on the mirror. Later, when the moon 
stands high, look at it again in the mir- 
ror, and you will find that again it 
appears to be of the same size as the 
disk. But when the horizon moon is 
viewed without the mirror it appears 
larger than the disk. This is an example 
of pure illusion which can not be over- 
come by any effort of the intellect. 


R.K.M. 





THE BEAUTY AND MYSTERY 
OF THE NORTHERN LIGHTS 
(Continued from page 5) 
across the gap if a beam of ultraviolet 

radiation is flashed upon it. 

A question is often asked, “Why is 
the auroral corona seen just south of 
the zenith by observers widely separated, 
even hundreds of miles apart?” First, 
we must take into consideration the con- 
tinuous action producing the aurora. The 
corona is not the same one, even for the 
same observer, from one minute to the 
next. It is a continuing phenomenon. 
A cloud apparently hanging on the side 
of a mountain is not the same cloud 
from one minute to the next — it is 
not composed of the same water particles, 
for these pass on with the wind as new 
ones take their place. The moist air, 
cooled as it comes across the ridge, sup- 
plies a stream of material to keep up the 
continuing phenomenon. Similarly, con- 
verging rays of the aurora maintain the 
corona. Also, coronal activity takes place 
in a relatively thin shell of the earth’s 
atmosphere, the lower part of which is 
usually 60 miles or more above the 
surface. Particles from the sun passing 
through this shell incite the luminosity 
only during the time they are within 
this limited region. The rays are bent 
toward a converging point, opposite to 
the direction of the earth’s magnetic 
pole, and are sensibly parallel for ob- 
servers at different locations not too 
widely separated. 

Observers at different locations have 
a limited range of vision and see the 
luminous rays produced in the shell of 
atmosphere overhead. ‘The observable 
phenomena at one place are very similar 
to those at another place, although ex- 
actly the same portion of the shell is not 
seen. In other words, observers at two 
different places do not see the same 
virtual corona but very similar apparent 
ones. ‘The rainbow is somewhat analo- 
gous; different rays of sunlight and dif- 
ferent drops of water produce similar 
apparent rainbows for two observers, 
who, however, may be widely separated 
and not seeing the same virtual rainbow. 

The predominant green color of the 
auroral light is due to a strong band at 
wave length 5577.35, attributed to oxy- 


gen, which radiation is always present 
though rather faint in the ordinary night 
sky. Other colors are produced by lines 
and bands in different parts of the spec- 
trum. ‘These are chiefly due to oxygen 
and nitrogen, the two most abundant 
elements of the atmosphere in which we 
live and move and have our being. So 
the beauty and mystery of the aurora are 
linked with the deeper mysteries of life 
itself. 





| six words to the line. 





| ASTRONOMICAL TELESCOPES 
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| | Price $19.75 
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34-inch Reflecting Objective ' 
Equatorially Mounted, 60 Power 
44-wave Aluminized Mirror 


Ramsden Type Ocular 


THE SKYSCOPE COMPANY 
475-s Fifth Avenue, New York 17, N. Y. 




















Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, 4”, 1” 
focal length; 114” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 











5-INCH OBJECTIVE $59.50! 


Brand new cemented visual achromat, 5” 
dia. 25” F.L., unmounted, perfect. Noth- 
ing like this ever offered before. Write 
for complete information. 
ANTHONY COTTONE, & CO. 
63 GRAND STREET, N. Y. 








Aluminum Coatings of Quality 
Full or partial 
Even distribution and adhesion assured 
Work done by experienced 
astronomical mirror makers 
Address L. H. Sprinkle, Aluminizing Div. 
SCIENTIFIC INDUSTRIES CO. 
19323 Hillcrest, Farmington, Mich. 














SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, 
Minimum ad is three 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
_ Observatory, Cambridge 38, Mass. 





FOR SALE: All issues eof SKY, Vol. 1, No. 1, Nov. 
1936 to Oct. 1941, 60 issues; also all issues of 
Sky and Telescope, Vol. 1, No. 1, Nov. 1941 to 
June 1946, all in best se. all for $30.00. 
Jesse Moore, Box 342, Station D, St. Joseph, Mo. 


FOR SALE: Zeiss ‘‘Asem’’ model prismatic tele- 
scope, excellent condition, 31%” objective, turret 
eyepieces, 12x, 20x, 40x, tripod, case. Cost 
$600.00. Sell $300.00. Albert Mikolaitis, 50 
Harlem, Worcester, Mass. 





telescope, ‘gbout 6 or 8 
Advise R. Christensen, 
Menlo Park, C valif. 








WANTED: Reflecting 
inches or just mirror. 
Jr., 704 Oak Grove Ave., 


FOR SALE: Three excellently parabolized py pyrex 
mirrors: 4”, £/4.25, $25.00; 6”, 7.5, $40.00; 
6”, £/5.8, $40.00. Other mirrors bi to order. 
H. R Petzold, 20 Boehm St., Lawrence, Mass. 


FOR SALE: 8” R.F.T. pyrex telescope mirror. 
F.L. 32”. Excellent figure. 


Aluminized. $85.00. 
Eugene Alexander, 1178 Queen Anne Place, Los 
Angeles 6, Calif. 


FOR SALE: 6” pyrex aluminized mirror, excellent 
optical surface, $34.00. Aifred Kopcinski, 184 
India St., Brooklyn 22, N. Y. 
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UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


NOW! MAKE YOUR 


View 
of 


7x, 50 
Binocular 





Sorry! No more machined sets of 7X, 50 
Binocular Metal Parts. We do have un- 
machined left and right body and cover 
plate castings . but no other parts. 
GORGE SMU osc ccc cdaens $2.50 Postpaid 


OWN BINOCULARS! 


Complete Set of LENSES and PRISMS 
from Navy’s 7X, 50 Model 
SAVE UP TO $150.00! 


Here’s an unusual opportunity to secure a fine set 
of Binoculars . - at a tremendous saving of 
money. Build them yourself with all of the very 
same optics contained in the Navy’s 7 Power 
Glasses . . the Binoculars which received such 
wide acclaim during the war. If, however, you 
wish to construct a Monocular (% a Binocular) 
you may do so. Monocular Sets comprise 44 quan- 
tities of the same optics required for the Binocular. 
The full Binocular Set comprises the following :- 
2 Cemented Achromatic Eye Piece Lenses, 17.5 
mms. diam.; 2 Eye Field Lenses; 4 Porro Prisms ; 
2 Cemented Achromatic Objective Lenses, diam. 
52 mms. All Lenses have the new low reflection 
coating. Complete assembly directions included. 


Stock #5102-Y 
Binocular Set of Lenses 
SETI aia s utc mdeeeas $25.00 Postpaid 


Stock #5103-Y 
Monocular Set of Lenses 








SPECIALS IN LENS SETS 


Set No. 1-Y — “Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for i a two power f/16 Telephoto Lens, 
“Dummy Camera,’” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm, cameras, stereoscopic viewer, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 
NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 
Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 
RETICL E SET—5 assorted, engraved reticles from 
S. Gunsights. Stock No. 2035-Y..$1.00 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and piece of Heat Ab- 
sorbing Glass with directions. 
a ee $1.95 Postpaid 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

SOG TO. BOUND 6c batisacecceves $3.10 Postpaid 
RIGHT ANGLE PRISM—Flint Optical Glass, size 
41 mm. by 91 mm. by 64 mm. Use in front of 
camera Lens to take pictures to right or left 
while pointing camera straight ahead. Also used 
in front of camera Lens to reverse image in 
direct positive work. Two of these Prisms will 
make an erecting system for a Telescope. 

EE: Ts Tn enecatoceccess $3.00 Postpaid 


SPECTROSCOPE SETS 


These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 
Stock No. 1500-Y—Hand Type Spectroscope, 
$3.45 Postpaid 
Stock No. 1501-Y—Laboratory Type Spectro- 
CE Save Riaivdias Suse ue>> Sree $6.50 Postpaid 


ALL THE LENSES YOU NEED TO MAKE 
YOUR OWN TELESCOPE! 


SE NE S's hxc demanaks s $12.50 Postpaid 
Dia. F.L. 
Stock No. in mms. in mms. Price 
6158-Y* 18 80 $1.00 
6162-Y 25 122 1.25 
6164-Y* 26 104 -80 
6166-Y 29 54 1.25 
6168-Y 29 76 1.25 
6171-Y 32 171 1.00 
6173-Y* 34 65 1.00 
6176-Y* 38 131 1.00 
6177-Y* 39 63 1.10 
6178-Y* 45 189 1.50 
6179-Y* 46 78 1.25 
6182-Y 27 51 1.25 
6183-Y 44 189 2.50 


*ASTERISKED ITEMS are uncemented, but FREE 
cement and Directions included with uncemented 
sets. 


USES :—Use these Lenses for making Projecting 


Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses, 
Eye-Piece Lenses, Macro-photography, Gadgets, 


Optical Instruments, etc., etc. 


MOUNTED PROJECTION LENS 
A mounted f 2.1; 3.5 inch F.L. Projection Lens 
mfgd. on a Navy contract to be used on a 35 mm. 
Projector. Low reflection coated. Perfect condi- 


tion. Black finish threaded at rear end. Outside 
diam. approx. 2 inches. 

Se SEE 4 Ghd sc veceveueces $12.00 Postpaid 
POLARIZING FILTER—Diam. 73 mm. Perfect 
condition. 

WE, SED vv ad ccctacrvaccesee $3.00 Postpaid 


GIANT SIZE RED AND AMBER FILTERS 
Filter material is cemented between glass. All 
3Q” thick. 


Stock No. Color Diam. Price 

706-Y Red 7-7/8” $4.00 
707-Y Red 5-7/8” 3.00 
708-Y Amber 7-7/8” 3.00 
709-Y Amber 5-7/8” 2.00 


WE HAVE LITERALLY MILLIONS OF WAR 

SURPLUS LENSES AND PRISMS FOR SALE 

yr BARGAIN PRICES. WRITE FOR CATA- 
OG “Y”— SENT FREE! 


All Items Finely Ground and Polished but 
Some Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Will 
Not Interfere with Their Use. Come Neatly 
Packed and Marked. 





TO KEEP POSTED on all our new Optical 
Items, send 10c and your name and address 
to get on our regular “Flash” mailing list. 





CARRYING CASE WITH STRAPS FOR 7X, 50 
BINOCULARS. All leather construction — brand 
new — a regular $10.00 value. 

Stock #44-Y (Price includes tax) $4.80 Postpaid 


BATTERY COMMANDER’S TELESCOPE, MOD- 
EL BC-65. Complete with Tripods ... 10 power 
New. in perfect operating condition. A Binocular 
type instrument. Government cost approximately 
$1300.00 each. 

Stock 7#900-Y $245.00 Postpaid 


SECONDS IN PLANO-CONVEX CONDENSING 


LENSES. Diam. 4-7/16”, F.L. 6-%4’ 
Stock 71068-Y 70c each Postpaid 


NEW PROJECT BOOK — HOMEBUILT RIFLE- 
SCOPES 30c Postpaid. List of available 
Riflescope Lenses sent FREE with book. 


ACHROMATIC TELESCOPE OBJECTIVE 
LENSES — Cemented — Diam. 52 mm., F.L. 81% 
inches. Slight seconds. 

Stock #6i188-Y 
MAGHEVERS SET—5 magnifying Lenses—Powers 


from 1 to 


Stock #1026. ee pees $2.00 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Stock No. 703-Y—8 Ibs. (min. wt.) 
Stock No. 702-Y—1% Ibs. 


POLARIZING RING SIGHT (Something New in 
Optics) — Utilizes the interference pattern created 
by a basal section of calcite or sodium nitrate crys- 
tal between crossed polarizers. Diam. 32 mms, 
Thickness 7 mms. 

ONE OE Weds cwdausnwecree $2.00 Postpaid 


MISCELLANEOUS ITEMS 


Stock No. Item Price 
3006-Y—Porro Abbe Prism .......... $0.25 each 
2024-Y—10 Pieces Circular A-1 Plate 

Glass (Diam. 31 mm—for mak- 

ing Filter) 25 
3021-Y—Amici Roof Prism (3rd Grade) -25 each 
523-Y—Six Threaded Metal Reticle 

ST. «650 wend end ahaterhanadls 25 
624- Y—Neutral Ray Filter size 4%” 

x 24 


$3.50 Postpaid 


$5.00 Postpaid 
$1.00 Postpaid 


Sd id ial Sos Sa wa te 25 
3022- we A Wedge 65 mm. diam. .. 5.00 each 
16-Y—Level Vial, 48 mm. long ... -20 each 
1040-Y— = een Magnifier—diam. 25 
issih 9 acetate aka win dialled -25 each 
2043-Y— Standard Crossline Reticle— 

Ct OS bo daweed cetes es -50 each 
1034-Y—Burning Glass Lens ........ -25 each 
535-Y—Small First Surface Mirror .. -30 
3003-Y—Amici Roof Prism with Cor- 

aaa ner -50 
633-Y a Polarizing and In- 

fra-Red Filters, diam. 20 mm. -50 


(Minimum Order on Above—$1.00) 


TANK PRISMS 
PLAIN OR SILVERED 


2%” wide, finely 


90-45-45 deg. 5%” long, 








PRISMS 


ground and polished. 


ALL ARE ACHROMATIC LENSES 
Ss b= 4 -Y ilvered Pris 
GALILEAN TYPE — Simplest to Make ae ee eee ee : 
but has Narrow Field of View. 7 T wen A Price (Perfect) $2.00 Postpaid 
; r 4 , 
Stock No. 5004-Y—Small 2 Power Pocket be Boeing - — Stock #3005-Y Plain Prism 
Seove -..$1.00 Postpaid 3940-Y Right Angle 33 mms. 23 mms. $1.25 Perf. $2.00 Postpaid 
Stach Ma, Gane’ dae Ade Se 3053-Y Right Angle 70 mms. 168 mms. 3.00 (Perfect) ; estpas 
Stock No. 5018-Y—4 Power Telescope, 3001-Y Lens Surface 20 mms. 14 mms. 2.00 Stock #3100-Y Silvered Prism 
$1.25 Postpaid 3006-Y Porro-Abbe 9 mms. 9 mms. +25 (Ss d $1.00 Postpaid 
PRISM TELESCOPES—Use Prism instead 3009-¥ = Forro Simme. 25 mms. 1 en ie eee 
of Lenses to Erect Image. Have wide field 3029-Y Dove 16 mms. 65 mms. 1.25 Stock #3101-Y Plain Prism 
of view, 3036-Y 80 Degree Roof 60 mms. 36 mms. 4.00 (s d $1.00 Pestpaid 
, 3038-Y Roof Prism 18 mms. 34 mms. 2.50 SOONG) «+. Ul 4 
Stock No. 5012-Y—20 Power Telescope, (Illustrated Book on Prisms included FRFE) 











$7.25 Postpaid 
ORDER BY SET OR STOCK NO. 


EDMUND SALVAGE COMPANY + 


IMMEDIATE DELIVERY 


SATISFACTION GUARANTEED * 


P.O. AUDUBON, NEW JERSEY . 
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ODoravER © TAGE 


Greenwich civil time is used unless otherwise noted. 


Due VIsipiLity OF 
UPITER, the 
small variations of magnitude as com- 
As seen on the graph, 


giant planet, has only 


pared with Mars 
the vertical or magnitude scale is the 
same for both planets but in a different 
pos.tion for Jupiter. The horizontal or 
time scale for Jupiter is 13 months across 
while Mars’ is 26, so Jupiter's time scale 
is half that of Mars At conjunction, 
Jupiter is about 1 magnitude, so if 
other conditions are favorable the planet 
may be seen shortly before or after con- 
junction This year the planet will be 
south of the sun and not easy to see a 
month or more before the actual conjunc- 
tion the end of October Sut the eclip- 
tic position will be favorable for northern 
observers after conjunction. By the 15th 
of November, 16 days past conjunction, 
Jupiter can be seen before sunrise.. 


rHE PLANETs — IV 


The reverse situation will be true in 
six years, when the giant planet will be 
north of the sun in Pisces or thereabouts, 
and it can be followed until 15 days be- 
fore conjunction, 

\t opposition Jupiter may be of magni- 
tude —2.0 to —2.5. Oppositions in April 
are the poorest because the planet is at 
aphelion; this year was just such a Case. 
September is the time of brightest oppo- 
sitions, for Jupiter is then at perihelion, 
and 47 million miles closer to the sun. 

Between conjunctions Jupiter can be 
followed for 11 months or 11% months 
at most. 

Saturn, farthest and slowest moving of 
the naked-eye planets, takes 29% years 
to make one revolution about the sun. 


Yearly, Saturn has small variations of 


brightness amounting to about two thirds 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 5:30 a.m. local time 
on the 7th of the month, and at 4:30 a.m. on the 23rd. At the left is the sky 
for 7:30 pm. on the 7th and 6:30 p.m. on the 23rd. The mccn is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury passes superior conjunction on 
the 14th; hence it will not be vis ble all 


month 

Venus reaches greatest elongation on 
September 8th, 46° 17’ east of the sun 
his is an unfavorable elongation for ob 


mid-northern latitudes; the 
hours after the sun. 
Venus’ phase is like that 
of a quarter moon. The planet can_ be 
seen in the daytime; it is on the meridian 
about 2:45 p.m. local time. Use binoculars 
to find it first; when its location is known 
Venus may be seen with the naked eye 
south 


servers 1! 
planet sets about 1! 


lelescopically, 


I 


Faster-moving Venus will pass 3% 
of Jupiter on the evening of September 
3rd, 

Earth will reach heliocentric longitude 
0° on the 23rd at 15:41 GCT. The sun 
will cross the celestial equator to the 
south, autumn beginning in the Northern 
Hemisphere; spring in the Southern. 
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Mars can be seen in eastern Virgo after 
Some optical aid may be required 
to pick it up. It will pass 1° above Jupiter 
on the 25th; with a clear southwest hori- 


sunset 


zon the pair may be seen a half hour after 
sunset. 

Jupiter is slowly moving away from the 
vicinity of Spica and can be seen only 
shortly after sunset. By locating the 
planet early in the month and fixing the 
point where it sets with a landmark, it 
may be possibie to follow Jupiter until 
October. 

Saturn rises four hours before the sun 
on September 15th. Its stellar magnitude 
is +0.5, the same as Procyon 20° to the 
south. 

Uranus remains between Beta and Zeta 
Tauri; it rises some time before midnight 
and is of the 6th magnitude. 

Neptune cannot be seen as it is a short 
distance from the sun EK. -O. 





JUPITER OATES 
OPPOSITION 


CONJUNCTION 
Jan! 1946 Ape! 1946 


CONJUNCTION 
Oct. 1.1945 New 1. 1946 














1.0 -———--- ae ia. aoe r 








Pig 
¢ 
-9 ;, a ———— +——+4-203 
| ' = 
| 7 
00.0}  # 
3 x 
| i > 
Fos T - 4. 
- | 2 
2 5 
ee ee ecemcoemeem ae + t+——j § 
” | | } " 
c1s—— 4+ ta 
a | 
2 | | 
= 2 ———— 
New 1$,/944 1-18-48 1-13-46 4-19-46 Jen. 6,1946 
CONJUNCTION QuAd. Oreos. quad CONJUNCTION 
MARS DATES 





Brightness changes of Mars and Ju- 

piter. This chart also appeared here 

last month. The dates for Mars should 

be corrected to read 10-12-45 for the 

first quadrature and Jan. 6, 1947, for 
the last conjunction. 


of a magnitude, but over a long period 
the total change may be two magnitudes. 
This is partly due to the eccentricity of 
the planet's orbit, whereby Saturn may be 
100 million miles closer to the earth at 
opposition at perihelion than at aphelion. 
The main factor, however, is the planet's 
rings, depending on their apparent width 
as viewed from the earth. At fullest view, 
the rings account for 70 per cent of the 
total brightness. This was the case two 
years ago, and now the rings are slowly 
closing, as we see them. At that time, 
Saturn’s magnitude was —0.3 at opposi- 
tion. The brightest it ever becomes is 

0.4, at oppositions in Sagittarius, but be- 
cause of the low declinat’on such events 
Northern Hemi- 
sphere observers. The other good Oppo- 
sition occurs in Taurus, high in the sky for 
observers in north latitudes, as in 1944. 

When the rings are edge-on or invisible, 
as will be the case in 1951, the opposition 
magn tude may be +0.6 to +0.9. Near 
conjunction under such conditions Saturn 


are not favorable. for 


may be as dim as 11.5 This year it 
0.2 to +0.5. Thus, when 
Ist magni- 


ranges from 
near the sun, Saturn is zero or 
tude, making it easy to view. This year 
and for some years to come conditions are 
good. The ring planet could be seen in 
the morning sky about three weeks after 
the July 21st conjunction. After this, 10% 
months will elapse before Saturn disap- 
pears into the evening twilight. Slight 
optical aid always helps greatly in watch- 
ing objects a short distance from the sun, 
because your sight is concentrated to a 
small area. 

The visibility of the stars can be con- 
sidered in somewhat the same fashion as 
we have discussed the various planets in 
this series of articles. Unlike planets, the 
stars do not appear to move among them 
selves, and only the variable stars change 
in brightness. Stars 20 degrees or more 
north of the ecliptic (not the equator), 
such as Arcturus, Vega, Capella, Deneb, 
and Altair, can be seen by mid-northern 
observers some time every night in the 
year. Only stars near to or south of the 
ecliptic disappear for some time for an 
observer north of the equator on the earth. 
The reverse is true south of our equator, 
and stars like those above mentioned dis- 
appear from view for quite a_ period. 
Bright stars on the ecliptic or nearby be- 
come invisible to all observers on the 
earth (except at a total eclipse) for a 
period of from six to nine weeks each year, 
depending on the position of the sun with 
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regard to them. From New York, Aldeb- 
aran can be seen three weeks before, and 
three weeks after the sun passes it. An- 
tares cannot be seen for eight weeks when 
near the sun. Stars south of the ecliptic 
become invisible for much longer periods 
between when they are last seen in the 
evening and first seen in the morning. 
Sirius cannot be seen from New York for 
three months from mid-May until mid- 
August. Observers in Cape Town can 
look at Sirius every night in the year. 

Therefore, the time a star can be seen 
is dependent completely on the observer’s 
latitude, the star’s angular distance from 
the sun, and the star’s magnitude —a 
brighter star can be seen closer to the sun 
than can a dim one. 


EDWARD ORAVEC 





A NEW COMET 


The Harvard clearinghouse received on 
August 8th a cablegram from New Zea- 
land reporting the discovery of a new 
comet of the 9th magnitude. Its position 
on August 6.8 was 7h 56m, —13° 15’, its 
motion 3™ east and 15’ south per day. It 
was discovered by A. Jones, a_ variable 
star observer of Timaru, New Zealand. 





OCCULTATION PREDICTIONS 
FOR SEPTEMBER 


2-3 84 B Scorpii 6.3, 16:11.3 —20-58.3, 7, 
+70° +24° Im: F 4:13.9 i o~kaee 
G 2:57.0 —1.4 —1.3 120°; H 3:11.4 —2.0 
—2.2 142°. 

8-9 37 Capricorni 5.8, 21:31.8 —20-19.6, 
13, +70° +21° Im: G 4:55.6 —1.6 +0.6 
87°; H 4:35.5 —2.2 +0.4 104°; I 4:40.5 
—1.5 +1.0 84°. 

14-15 38 Arietis 5.2, 2:42.0 +12-13.2, 19, 
+82° —5° Em: A 6:26.0 —1.5 +1.2 252°; 
B 6:27.8 —1.6 +1.0 261°; C 6:14.4 —1.5 
+1.4 252°; D 6:16.8 —1.5 +1.1 266°; E 
5:55.7 —1.4 +1.0 278°; F 5:36.9 —0.9 +1.1 
267". 

16-17 129 H’ Tauri 5.7, 4:35.1 +20-34.7, 
21, +90° +28° Ba: A 42569 ....... i72 
B 5:11.3: +07: +31-100°: € 4401 
167°: D 5:09.7 +06 +2.7 196°. 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and b quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 
B +73°.6, +45°.6 


_E +91°.0, +40°.0 
F +98°.0, +30°.0 
C +77°.1, +38°.9 G +114°.0, +50°.9 
D +79°.4, +43°.7 H +120°.0, +36°.0 
I +123°.1 +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LeS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 


VARIABLE STAR MAXIMA 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
A.A.V.S.O., Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 


September 4, T Ursae Majoris, 7.9, 
123160; 5, T Hydrae, 7.7, 085008; 9, R Ca- 
num Venaticorum, 7.7, 134440a; 11, R Sag- 
ittarii, 7.2, 191019; 21, RR Sagittarii, 6.6, 
194929: 23, R Leporis, 6.7, 045514; 26, 
R Leo Minoris, 7.2, 093934. October 6, 
T Cassiopeiae, 7.8, 001755. 





MINIMA OF ALGOL 


September 1, 5:31; 4, 2:19; 6, 
9. 19:56; 12... 16:45;. 15, -13:34¢- 18, 
21, 7:11: 24, 400; 27, 0:46; 2B, 
October 2, 18:25; 5, 15:14. 


23:08; 
10:22; 
21:37. 





A WIDESPREAD AURORA 


(Continued from page 11) 


sations that were absent at first increased 
and by 10:50 pm. EDT the sky was so 
bright I could easily read my watch. At 
11:00, a very bright red spot appeared in 
the east. At 12:00, when I last observed, 
there were some dim streamers in the 
west. WILLIAM GRANT TIFFT 

Seymour, Conn. 


On July 27th, at approximately 4:30 a.m. 
EDT, I observed an auroral display of 
rare form and beauty, although, from its 
appearance, I missed seeing it at its best. 
It was like a spiral curtain, greenish- 
white, with the northernmost edge of the 
spiral most brilliant. The remainder of 
the spiral flickered rapidly so as to make 
its true form visible for only short periods 


at a time. JOHN HUMPHRIES 
Belvidere, N. J. 
The tremendous northern hemisphere 


group of sunspots transited July 26th. I 
counted 94 spots in this group alone with 
a 3-inch refractor. 

At 12:30 a.m. EST, July 27th, I ob- 
served a brilliant aurora. Rays re- 
sembling searchlights converged directly 
upon Deneb. No corona was seen, how- 
ever, the rays simply meeting at the star 
and fading out beyond. The color was 
a very pale gray-blue. Shortly before 
12:50, a rapid undulatory movement com- 
menced—giving the appearance of great 
transverse waves moving up the sky to 
the zenith. Rapid and varied changes 
took place in quick succession. 

At 2:10 the aurora was much more 
brilliant, and the center had shifted to 
east-northeast. There were fugitive tints 
of yellow and red. At 2:40 all the arcs 
observed 30 minutes earlier had vanished. 
In their place was a broad, elliptical arc, 
with a rapid pulsation. 

JAMES C. BARTLETT, JR. 
Baltimore, Md. 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. To convert standard 
time to daylight saving time, add one hour.’ 











VESTA AT OPPOSITION 


The brightest asteroid, Vesta, reaches 
opposition to the sun on September 22nd, 
when its magnitude will be about 6.6. The 
following positions are all in Cetus, and 
are taken from the Handbook of the 
British Astronomical Association. 


Date Hrs. Min. : Mag. 
Aug. 24 0 38.0 —07 26 6.7 
Sept. 1 0 34.0 —08 24 6.6 

9 0 28.5 — 09 25 6.6 
17 0 21.9 —19 - 25 6.6 
25 0 14.6 —1l1 20 6.6 
Oct “J 0 07.3 —12 04 6.6 
11 0 00.6 —12 34 6.7 
9: 2 2550 —12 50 6.8 





PHASES OF THE MOON 


First quarter ...... September 3, 14:49 
Fall moot ...ic es September 11, 9:59 
Last: CURES. 0 <5 September 18, 6:44 
New moon ........ September 25, 8:45 
First quaetere soci 0s October 3, 9:53 
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LUMINOUS 


STARS 


Meen & 4 Planets 


Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus room. 


STARS” shine with outdoor realism 
AFTER turning off the hghts 
Gummed and Ready to Put Up 


FE? pescpast 


“STARS” © 12,200 BLIX STREET 
ev NORTH HOLLYWOOD CALIF 

















Sky Publications 


Cosmic Rays . . . 50c 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


Relativity - 50¢ 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


400-Year Calendar. . ._ . 10¢ 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send Sc postage for each item. 


THE BOOK CORNER 


Hayden Planetariam - New York 24, N. Y. 
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Planetarium Notes 


ADLER PLANETARIUM 
900 E. Achsah Bond Drive, Chicago 5, Ml., 
Wabash 1428 


ScHEDULE: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m.; 
Tuesdays and Fridays, 8:00 p.m. 

Srarr: Director, Wagner Schlesinger. Other 
lecturer: Harry S, Everett. 

September: THE STORY OF THE PLAN- 
ETS. In telling the history of man’s knowl- 
edge of the solar system, we celebrate the 
anniversaries of the discovery of Neptune and 
the birth of Tycho. 

October: THE MIDNIGHT SUN. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 

Scuepute: Mondays through Saturdays, 3 and 

8:30 p.m.; Sundays and holidays, 3, 4, and 

8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 

turers: Nicholas E. Wagman, J. Frederick 

Kunze. 

September: YARDSTICK OF THE GODS. 

The story of how astronomers plumb the vast 

depths of space, and of the cosmic “yard- 

stick” used in measuring the unimaginable 

distances to Stars. 


October: COLORS IN THE SKY. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 

Scnepute: 3 and 8:30 p.m. daily; also 4 p.m. 
on Saturdays, Sundays, and holidays. 11 a.m. 
Saturdays, Children’s Hour (adults admitted). 
Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William I.. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 
September: TYCHO, THE STAR-GAZER. The 
400th anniversary of the birth of Tycho will 
be commemorated with the story of his work 
and his influence. Planetary motions will be 
emphasized. 


October: COMETS AND METEORS. 


GRIFFITH PLANETARIUM 


P. 0. Box 9866, Los Feliz Station, Los Angeles 27. 
Cal., Olympia 1191 

ScuepuLe: Friday and Saturday, 3 and 8:30 

p.m.; Sunday at 3, 4:15, and 8:30 p.m. 


SrarF: Director. Dinsmore Alter (on military 
leave). Acting Director, C. H. Cleminshaw. 
Other lecturer: George W. Bunton. 

September: HOW TO RECOGNIZE THE 
STARS. Simple ways to learn the constella- 
tions, the stars visible at different seasons and 
at different latitudes, outlines of mythologi- 
cal figures among the stars, will be shown. 


October: THE MILKY WAY. 
HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24. 
N. Y., Endicott 2-8500 
Scnepute: Mondays through Fridays, 2, 3:30 
and 8:30 p.m.: Saturdays, 1] a.m., 2, 3, 4, 5 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4 
5, and 8:30 p.m. 
Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coies, Catharine E. Barry. 
Shirley I. Gale. Edward H. Preston. 
September: FRONTIERS OF THE SKY — 
GREAT DISCOVERIES. This month we will 
demonstrate how man’s ideas of the universe 
have expanded and been revised through the 
centuries, 


October: AUTUMN CONSTELLATIONS. 


. 
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In Focus 


HIS MONTH’S Plate VIII in the 
series brings us again to the 


moon 
southern side of the first-quarter moon, 
continuing northward around the limb. 


Not included in the original seven prints 
received from Lick Observatory, this and 
the following plate of the series, together 
with two additional prints to go with the 
last-quarter series, were kindly supplied 
by J. F. Chappell, of that observatory. A 
total of nine plates will complete the first- 
quarter moon. 

On the key chart, as in former months, 
all the named features of the moon are 
located. At this phase, identification of 
features near the limb is very difficult, and 
hence such objects are shown only in 
their approximate positions and _ sizes. 
Spellings follow the International Astro- 
nomical Union's Named Lunar Forma- 
tions, by Blagg and Mueller, and _ biblio- 
graphical information is from the British 
Astronomical Association publication, 
Who’s Who in the Moon. Some features 
on this month’s back cover will also be 
found in Plate I and II of the series, with 
discussion in the In Focus columns for 
February and March of this year. 

Adams. A ring plain with broken walls, 
named for John Couch Adams, co-discov- 
erer of Neptune, and director of Cam- 
bridge Observatory. (See page 7 of this 
issue.) 

Behaim. A walled plain near the lunar 
limb. Martin Behaim (1436-1506) made 
the famous Nuremberg globe, finished in 
1492, which depicted the known world be- 
fore the discovery of America. 


Biot. A‘*small, bright crater near Mare 
Foecunditatis. 
Borda. A ring plain with high walls 


and a central peak. Named for an 18th- 
century naval officer and astronomer. 

Hecataeus. Named for the first of the 
great Greek geographers; he lived some 
500 years before Christ. 

Holden. Edward Singleton Holden was 
born 100 years ago. After serving at the 
U. S. Naval Observatory and Washburn 
Observatory, he planned Lick Observa- 
tory, becoming its first director. 

W. Humboldt. This walled plain is 
named for the brother of Alexander von 
Humboldt, for whom Mare Humboldtia- 
num is named. W. Humboldt is described 
by Goodacre as being a circle 130 miles 
in diameter, made very elliptical through 
foreshortening. Some of its walls rise to 
16,000 feet. 

Langrenus. This 80-mile walled plain 
would compare with Copernicus if well 
placed on the moon, according to Good- 
acre. It has a complex central mountain 
and a bright floor. It is named for a 
17th-century astronomer at the court of 
Philip IV. He engraved on copper a map 
of the full moon, the first that had names 
of the formations. 

Legendre. Although 46 miles in diam- 
eter, this formation shows poorly at this 
phase. Legendre was a very famous 18th- 
century French mathematician and geom- 
eter. 

Maclaurin. Colin Maclaurin was pro- 
fessor of mathematics at Aberdeen at the 
age of 19. He later succeeded Gregory at 
Edinburgh and developed Newton’s flux- 
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ions, with many solutions of astronomical 
problems. He died just 200 years ago. 

Mare Foecunditatis. The Sea of Fer- 
tility is the largest in the western half of 
the moon, and appears in its entirety on 
this chart. 

Mare Smythii. This sea on the moon’s 
limb is named for an admiral in the Brit- 
ish navy who fought Napoleon and then 
surveyed’ the Mediterranean. Amateurs 
know him as the compiler of the Cycle of 
Celestial Objects, with a list of double 
and multiple stars, clusters, and nebulae 
observed by himself. He died in 1865. 

Mare Spumans. The Foaming Sea, but 
not labeled as such or mentioned in Good- 


acre’s description in Splendour of the 
Heavens. 
Monge. A _ peddler’s son who made 


good as a professor of mathematics at 
Paris University. He was with Napoleon 
in Egypt, and was the first to explain the 
mirages seen there. 

Palitzsch. Named for a German farmer 
of the 18th century, first to observe the 
return of Halley’s comet on December 25, 
1758. 

Petavius. In some places, the walls of 
this complex formation are double. It is 
100 miles long and contains a mountain 
5,000 feet high. 

Santbech. This formation is 42 miles 
in diameter, its eastern walls rising to 
15,000 feet above the interior. Named for 
a 16th-century Dutch mathematician and 
astronomer. 

Vendilinus. This irregular formation 
has many craters and ringed plains associ- 
ated with it. It is named for a Belgian 
astronomer of the 17th century who deter- 
mined a solar parallax of 14 seconds of 
are. 

Webb. The author of Celestial Objects 
for Common Telescopes is commemorated 
by this small crater on the border of Mare 


Foecunditatis. He lived from 1806 to 
1885. 
Wrottesley. This ring adjoins Petavius, 


and is named after Baron John Wrottes- 
ley, an amateur astronomer who rose to 
become president of the Royal Society. He 
published numerous astronomical papers 
and two star catalogues. 
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DEEP-SKY WONDERS 


URING THIS MONTH the wonder- 


ful 


areas of Cygnus 


are 


overhead. 


p along the Milky Way with binocu- 
s or a rich-field telescope; with a power 


f 20x on a 6-inch R.F.T. 


sities are plainly evident. 
Vulpecula. NGC 6853, M27, the Dumb- 
1". 57™.4, 


e great show objects of the sky. 
finder, but 


a 


X 


nebula. 


than 


in 


a 


seen 
6-inch 


better 


2° ae 


in 2 
rich-field. 


the dark nebu- 


One of 
Visible 
10-inch 


Its 


planetary nature is not easily evident. 
Lyra. NGC 6720, M57, the Ring nebula. 
1g? 5276: 58’. The great smoke 
ring, between Gamma and Beta Lyrae and 
hence easily located. In extent 60” x 80”, 
it requires at and 100x 
13-inch is needed to do it justice. 
Scutum. NGC 6705, M11, the “wild 
duck flight.”’ 18" 48™.2, —6° 20°. Brilliant, 
even against the rich background of the 
Milky Way. Increases in aperture merely 
reveal unsuspected complexity and depths. 
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a * i 


least 50x, on a 





STARS FOR SEPTEMBER 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 


and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 














